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You make man-hours pay more when you 
power your field jobs with the 3-plow Case 
300. You never lose time poking along in a 
gear too low, never overload the engine in 
a gear too high. The Case system of over- 
lapping gear speeds keeps engine power and 
ground travel in perfect balance. If the soil 
is mellow, you shift from 4th to 5th gear 
0 and plow 2%4 acres more in a day. If the 


soil is hard or sod too tough for 4th, you 
drop to 3rd and still plow 86 percent as 
much. 

Besides this great time-and-money saving 
benefit, advanced Case engineering gives you 
a choice of engines for gasoline, LP-gas, dis- 
tillate or diesel that lowers fuel costs; duo- 
control hydraulics for instant, accurate 
implement control; and speedy 3-point Eagle- 


Hitch with automatically stabilized depth 
See Your Case Dealer 2 


and traction. 


x 
TRAVEL SPEEDS 


Get a demonstration 
of the 3-plow CASE 300 
right on your own farm 
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Case Pivot-Action Plows mount in a minute or less on 3- Send for the Time-Saving Facts 
point Eagle-Hitch, track true on contours, cut full width on 


curves, run at even depth by floating action. Break-away un- 
couples on striking stone, recouples by backing tractor. 


5.1. CASE COMPANY + RACINE, WISCONSIN 
You make farming a more profitable business when you t 


| Mail this coupon. Let us show you how the 3-plow Case 300 | 

sets you up for savings, how the Case Crop-Way Purchase 

Plan lets you buy now. J. I. Case Co., Dept. A-187, Racine, 

j Wis. i 
0 3-plow Case 300 0 6-plow Case 600 

; 0 4-plow Case 400 © Mounted plows | 


Name 
Address 


choose and use full-line Case tractors, balers, combines, 
and other machines. 
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Many engineers are saving valuable time—right at 
the start of a project—by filling out and returning a 
“Spec Sheet” like this to Blood Brothers. Why not try it? 


With your power transmission requirements in mind, 
our engineers will make recommendations and sub- 
mit engineering drawings. You save designing and 
drafting time, and perhaps forestall problems, by hav- 
ing the initial teamwork of experienced specialists. 


BLOOD BROTHERS 
MACHINE DIVISION 


TYPE ASSEMBLY. epHOUT SHIELD 
ired, please indo 


---- 


BLOOD BROTHERS makes your 


ENGINEERING JOB 


EASIER 


... regardless of whether 
your project requires a sin- 
gle universal joint such 
as this 


seveeneaee® -..a complete agricultural 
eee type assemblv 


-.. Of an automotive or in- 
dustrial truck propeller 


mene shaft like —— 


sooeere® 


Just fill out and mail a 
sheet like THIS—and let 
BLOOD BROTHERS’ En- 
gineers propose a helpful, 
practical solution to your 
Drive Line Problem! 


eoeee 
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If the job is unusual or the problem unique, 
Blood Brothers’ experience can be invaluable. 


This service is offered without extra charge because 
we can work more efficiently with all the facts in hand. 


Blood Brothers builds more standard types and sizes 
of universal joints than any other manufacturer (from 
300 up to 89,300 torque inch pounds continuous load). 


Why not use this experience on your next project? 
Write Blood Brothers today for your handy"Spec Sheets.” 


UNIVERSAL JOINTS 
AND DRIVE LINE 
ASSEMBLIES 


ROCKWELL SPRING AND AXLE COMPANY 


ALLEGAN, MICHIGAN 
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In Appreciation .. . 


Acknowledgment and appreciation are hereby extended 
to those members who offered suggestions that have resulted 
in modifications introduced in this issue. A special tribute is 
given to Henry Dreyfuss for 
his suggestions on editorial 
makeup and for sketches from 
which the new cover was de- 
signed. A new cover has been 
under consideration for sev- 
eral years, but steps were not 
taken to make a change be- 
cause professional counsel was 
not available. 

In October, Henry Dreyfuss 
met with members of ASAE 
headquarters staff and reviewed 
the Journal format from cover to cover, offering several 
suggestions for improved editorial makeup and cover design. 
Many of these suggestions have been incorporated in this 
issue and others will appear in future issues. (See the edi- 
torial on page 17.) 

It is especially fitting that Henry Dreyfuss should be con- 
sulted regarding the cover of an agricultural engineering 
publication because he is a member of ASAE and because 
he has designed farm tractors and machinery for more than 
20 years. He also has had considerable experience in maga- 
zine layout. For 12 years he served with McCall's magazine 
in which time he redesigned its cover and developed a new 
format. Part of the formula for the new format was that 
two facing pages should be considered an entity and designed 
as such, an accepted practice in magazine layout work today. 
He has designed also for Life and Time magazines, to 
mention a few, and has aided the editors of Readers Digest 
in its layout pattern. 


PES 5s Tern Le 


HENRY DREYFUSS 


In the more than 25 years of his career as one of Amer- 
ica’s foremost industrial designers, he has had a hand at 
improving the function as well as the appearance of scores 
of products that touch the life of almost every American— 
the farmer, the housewife, the secretary, the traveler, the 
soldier, and even the dentist. 


Henry Dreyfuss is a native of New York City. While 
still in his mid-twenties, he had become one of Broadway's 
most successful stage designers and was pioneering in the 
profession of industrial design. Today, the Henry Dreyfuss 
organization operates from West Coast offices in South Pasa- 
dena and East Coast offices in New York. In the design of 
farm equipment, airplane interiors, ocean liners, modern 
telephone, or whatever the product may be, Henry Dreyfuss 
and his associates design ‘to make things work better, look 
better and serve their users better.”’ 


Appreciation is given also to Past-President Wayne H. 
Worthington for his initiative and influence in arranging a 
conference between Henry Dreyfuss and to members of the 
headquarters staff. 


These changes would not be possible, also, without the 
confidence and encouragement given by many members of 
the Society, the ASAE Council, advertisers and advertising 
representatives. it is sincerely hoped that the new Journal 
features ‘“‘work better, look better and serve better.”’ 
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ZINCGRIP tubing provides corrosion resistance... 
reduces weight...improves appearance 


Many agricultural engineers are giving their products bal- 
anced design with Armco Zinccrip® Welded Steel Tubing. 
By replacing angle iron, cold-rolled tubing, or standard 
pipe with this special hot-dip zinc coated tubing, they are 
getting the same good corrosion resistance on all parts of 
their zinc coated products at no extra cost. 

Here’s how a manufacturer of chicken waterers not only 
gained balanced design, but other advantages by changing 
from angle iron to ZinccriP tubing for a supporting mem- 
ber running the full length of the watering trough. 


FOUR ADVANTAGES 


First, Zinccrip tubing matched the corrosion resistance of 
the zinc-coated steel trough. This eliminated costly painting 
operations required for angle iron. Besides, the durable zinc 
coating is greatly superior to paint for corrosion protection. 

Second, because tubing, pound for pound, is consider- 
ably stronger than angle iron, the designer was able to re- 
duce the weight of this member while maintaining its 
necessary strength and increasing rigidity. 

Third, Armco Zinccrip Tubing comes off the highly 
polished tubing mill dies with a lustrous finish that im- 
proves appearance of the waterer for additional sales appeal. 

Fourth, these advantages did not increase cost. 


! 


ARMCO STEEL CORPORATION 


767 CURTIS STREET, MIDDLETOWN, OHIO 
SHEFFIELD STEEL DIVISION ¢ ARMCO DRAINAGE & METAL PRODUCTS, INC. ¢ THE ARMCO INTERNATIONAL CORPORATION 
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CAN BE FORMED 


Because Armco Zinccrip Weided Steel Tubing is made 
from continuous hot-dip zinc coated steel strip, the coating 
is tightly-adherent. There is no brittle iron-zinc alloy layer 
between the coating and base metal to limit fabrication. 
Although the outside weld bead is planed off for a smooth 
exterior, the coating along the weld seam is replaced by a 
special metallizing process. 

If your products could benefit from the many advantages 
of Zinccrip Tubing, just fill in and mail the coupon. You 
will receive full information on the properties of Armco 
Zinccrip Welded Steel Tubing. Armco engineers will be 
glad to work with you on individual design problems. 


keener OO a a ee ee ee Se Oo ee eee 


Armco Steel Corporation 
767 Curtis Street, Middletown, Ohio 


Send me information on Armco Zinccrip Welded Steel Tubing. 
Te i iictctnnnnnennentcintinemmineeanitanemammanatinns 


Name 


Company 
Street 
City. Zone State 
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ONE OF A SERIES... 


What makes a 
Hyatt roller 
bearing good? 


CLOSE CONTROL 
OF INTERNAL 


DIMENSIONS and 


CLEARANCES 


The running accuracy and smoothness of a 
HYATT roller bearing is governed by the 
tolerances of its internal dimensions and its 
internal clearance. Internal dimensions 
include concentricity of race diameters, 
uniformity of roller diameters and 
squareness of all radial and axial surfaces. 


Because the internal dimensions of HYATT 
Hy-Roll bearings are so closely controlled, 
HYATTS run smoothly and quietly, last 
longer, and prevent equipment trouble due 
to excessive heat and vibration. You will 
find full selection and application data in 
HYATT General Catalog 150, or call your 
nearest HYATT Sales Engineer. HYATT 
Bearings Division, General Motors 
Corporation, Harrison, New Jersey. Saies 
offices at Harrison, New Jersey; Pittsburgh, 
Pennsylvania; Detroit, Michigan; Chicago, 
Illinois; and Oakland, California. 
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CLEARANCE 


/ARIATION 


CONCENTRICITY OF RACE DIAMETERS 


Concentricity of race diameters is usually defined in terms of wall variation o 
Figure 1, of the individual races, and radial run-out of the assembled bear- 

ing. The latter is generally a user’s inspec- 
tion where the bearing is mounted on an 
arbor, Figure 2, having a slight taper 
(.0001” to .0002” on the diameter per 
inch of length) and the radial run-out 
indicated as shown by turning either the 
arbor or the outer race one revolution 
while the other member is held stationary 
and noting the difference between the 
minimum and maximum readings. In- 
dustry standards are available which 
indicate what values are acceptable. 


UNIFORMITY OF ROLLER DIAMETERS 


Roller diameter uniformity, which is also necessary to running smoothness, 
is obtained by segregating the rollers into diameter variation classes of 
-00005”, .0001” or .00015”, depending on bearing size and quality grade and 
assembling only rollers of the same class into a given bearing. Rollers are 
then matched with races which are segregated in a similar manner in order 
to control the diameter over or under the rollers, which governs the internal 
clearance spread of the mounted bearing. Figure 3 (magnified) 
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SQUARENESS OF RACE AND ROLLER 
ENDS AND FLANGE FACES 


Figure 4 indicates the race surfaces 
which must be square with each 
other within minute tolerances 
depending on the grade of the bear- 
ing. This is to prevent roller skew- 
ing with consequent heating and 
noisy operation. The roller ends 
must also be square with the dia- 
meter for the same reason. End 
square tolerances are usually less 
than .001” for the most frequently 
used sizes. 


Hiy-ROLL BEARINGS 


FOR MODERN INDUSTRY 
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_ Report to Readers . . . 


ABOUT THE NEW COVER The “big-surprise" this month for readers is the 

new cover of AGRICULTURAL ENGINEERING. Needless to 
say it represents a long step in the direction of modernizing the "Journal" 
cover and one that is believed will be widely acclaimed by readers. It 
will be of interest to ASAE members, who have a propriet< -~v as well as a 
professional interest in AGRICULTURAL ENGINEERING, to know that we are 
much indebted to Henry Dreyfuss, the noted industrial designer, and 
incidentally a member of ASAE for some years, for the basic design of the 
new cover. Look for more about this elsewhere in this issue . .. But 
the modernization wave didn't stop at the cover; it flowed over into the 


inside pages — and there's more of it to come with future issues, 
says the editor. 


NEW "JOURNAL" FEATURE This "insert", as it is called in publishing 


terminology, is another innovation starting w%.tt. 
this issue. This and the page that follows are to be used each month v0 
spotlight items we think will be of timely and more than passis interest 
to readers. In preparing copy for this new feature, the qhief aim will 
be to alert readers to current happenings, new developments, changing 
trends, pressing problems, etc., etc., that go to make up the fast-moving 
panorama of these times — and that, of course, fall within the particular 
range or field of this publication. 


"LET US KNOW YOUR WANTS" On the other half of this insert, among the back 
pages of this issue, "business reply cards" have 
been provided that will make it much simpler and easier for readers to 
obtain more complete information and data on products and services featured 
in both the advertising pages and "New Products-Catalogs" section of each 
issue. Any reader is welccme to make his wants known on one of these 
cards. All he needs to do is to fill out the card, tear it off at the 
perforation and drop it in the mail. AGRICULTURAL ENGINEERING will pay 
the postage on the card, and transmit requests for circled items to the 
corresponding sources of materials desired . . . Also provided, on the 
same sheet, is a special business reply card for the convenience of 
non-subscribers to AGRICULTURAL ENGINEERING ahd of non-members of the 
American Society of Agricultural Engineers, who may desire to subscribe 
to the former or to enroll as members of the latter. (N. B. A subscrip- 
tion to AGRICULTURAL ENGINEERING is included in the annual dues of each 
ASAE member.) 


WILL 1,000 RPM BECOME Just a rumor; it's not official yet. But via the 
STANDARD PTO SPEED? grapevine it is learned that farm equipment industry 
engineers are seriously considering its adoption 
as the new "standard". The new proposed 1,000-rpm PTO speed would replace 
the present 540-rpm speed which has been the standard since way back when. 
One chief engineer, who requests anonymity, favors the higher PTO speed 
because it has the advantages of greater smoothness and more efficient 
power transmission. Another advantage appears to be that the higher 
speed will help to accommodate what this engineer sees as “the inevitable 
trend to more and more horsepower available at the rear end of tractors". 
The proposal for the new standard is understood to be still somewhat 
controversial, and engineers are apparently proceeding with the utmost 
deliberation in arriving at a solution that will be generally acceptable 
and result in maximum benefit to machinery manufacturers and users alike. 
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TOWARD AUTOMATION IN Moving, metering, grinding, and mixing of ear corn, 
FEED PROCESSING small grains and concentrates in an automatic, 

continuous-flow, feed=-processing unit designed and 
built by agricultural engineers at Pennsylvania State University, was on 
the program at the ASAE winter meeting at Chicago last month. It's new 
ideas such as this that speed development toward mechanizing farm 
"chore" jobs, which so far has been trailing progress in the mechanization 
of field operations. In fact, these PSU ag engineers may at least be 
touching the fringes of automation at the farmstead. What such develop- 
ments are likely to spell to manufacturers in the way of new equipment, 
new components, new materials, etc, will be obvious. 


VARIABLE-SPEED DRIVES One chief engineer of a large farm machinery 

company, queried as to what is currently challeng- 
ing the attention of industry engineers, came back with a reference to 
variable-speed drives. He mentioned two in particular — one a hydraulic 
drive consisting of a new variable-displacement pump, a fixed-displace- 
ment motor and the necessary controls; the other a new mechanical drive 
which he says may be of considerable interest to the farm equipment 
industry. The possibilities of this development suggest that it may be 
timely for the ASAE Power and Machinery Division to consider scheduling 
the subject for an early meeting program, in close collaboration, of 
course, with those who are pioneering the engineering development of vari- 
able-speed drives and their application. This would help to get the 
subject out in the open for a larger audience to become aware not only 
of progress thus far but also of possible future development. 


LIQUID FERTILIZERS The most recent innovation in the use of liquid 


ON THE MARCH fertilizers, as stated by a speaker at the ASAE 
Winter Meeting last month, has been the accept- 
ance of complete fertilizers — nitrogen, phosphorus, potash — in 


liquid form for farm use. Though it is too early to predict whether 
this trend means that the liquid form will generally replace dry 
fertilizers, it seems certain to increase the total amount of fertilizer 
used . . . Anyway it is apparent that engineers and manufacturers of 
fertilizer distributors or applicators are alert to the trend and are 
striving to keep development of new equipment in step with the need. 


1957 — ASAE GOLDEN ANNIVERSARY YEAR As directed by the Council, all of 
1957 is to be celebrated as the 
Golden Anniversary Year of the American Society of Agricultural Engi- 
neers. The climactic event of the celeb: ation will of course be the 
Society's 50th Annual Meeting on the campus of Michigan State University, 
June 23 to 26. You can expect from now on a continuous and increasingly 
heavy flow of info about this banner event of ASAE history from the 
Society's central office in St. Joseph. Mainsprings behind preparation 
for this meeting are Cochairmen Art (Dr A W) Farrall and Bud (R J) 
Alpers, both of whom would do credit to old PIB himself; so watch your 
incoming mail and the news pages of this journal to learn all about 
what promises to be the “greates« show" ever — ag engineering "show", 
that is. To say that NO agricultural engineer can actually afford to 
miss the ASAE Golden Anniversary meeting at East Lansing next June is 
definitely an understatement. 
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Up a Tree on Chain Selections? 


No need to be! Consult your CHAIN Belt Man. He has a better, lower cost chains. Be sure you have all the data 


lot of new data at his finger tips . .. new developments in when you start work on a new modelor improve a 
agricultural chains, attachments and sprockets. Some of present one. 


these new ideas and products can get you back on the Call your local CHAIN Belt Man or write CHAIN Belt 
ground ... help you design your equipment for lower Company, 4680 W. Greenfield Ave., Milwaukee 1, Wis., 


cost... better performance. for your copy of Agricultural Chain Catalog No. 54-54. 
CHAIN Belt agricultural engineers have been doing a Our engineers will be happy to discuss your chain se- 
lot of work on implement chains... working out stronger, lection and application problems with you. 


CHAI 
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BELT COMPANY 


District Sales Offices in all principal cities 
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John Deere Tractors Set New 
Power and Economy Records 


Official Nebraska Tests 
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Never before in the history of the 
Nebraska Tests have any single manufactur- 
er’s tractors established so many records for 
power and fuel economy. In a recent series of 
tests, John Deere set a new horsepower record 
for row-crop tractors with the ‘720’ Series 
. . . four fuel-economy records for gasoline 
and LP-Gas models in the “520” and ‘‘620” 
Series . . . and an all-time, all-tractor fuel- 
economy record with the new “720” Diesel, 
shown here. 

More than mere “‘on paper’’ records, the 
results of these tests show up dramatically in 


the field through greatly increased daily work 
output and lowered operating costs. These 
are the real dollars-and-cents reasons why 
more and more farmers are starting to farm 
the more profitable way—with modern John 
Deere Tractor power. 


JOHN DEERE 


MOLINE, ILL. 


JOM DEERE 


“Wherever Crops Grow, There's a Growing 
Demand for John Deere Farm Equipment” 
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THE “720” SERIES . . . MOST POWERFUL ROW-CROP 
TRACTORS ON THE MARKET. Three ''720's’’—a gaso- 
line, an LP-Gas, and a Diesel model—all developed over 
58 belt horsepower at sea level, calculated maximum 
horsepower based on 60°F. and 29.92 in. Hg. 
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MANHATTAN AGRICULTURAL BELTS 
Keep Power at Work on The Farm! 


Manhattan Agricultural Belts keep their tension in designing trouble-free transmission drives... 
and flexibility in all kinds of weather to assure for all types of belted power applications. 


positive power delivery and long service life where R/M engineers are ready to help you solve your 
it counts the most—in the field! belt problems with dependable idcehettan Agri- 

y ce : cultural V-Belts, Condor Whipcord Endless Belts 
For day-in, day-out dependability on the job, and new, patented R/M Poly-V® Drives. Let R/M 


Manhattan Agricultural Belts have earned the con- show you how you can meet the most rigid speci- 
fidence of leading farm equipment manufacturers. fications for present and new drive designs... 
Manhattan belt engineers draw on more than 60 add “More Use per Dollar” to every unit of belt 
years of rubber research, development and _ pro- driven equipment you manufacture. 

duction experience to work with the manufacturer Poly-V is a registered Raybestos- Manhattan trademark. 


BELTS « HOSE + ROLL COVERING + TANK LININGS + INDUSTRIAL RUBBER SPECIALTIES 
MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Other R/M products: Abrasive and Diamond Wheels * Brake Blocks and Linings * Clutch Facings * Asbestos Textiles * Mechanical 
Packings * Engineered Plastics * Sintered Metal Products * industrial Adhesives * Laundry Pads and Covers * Bowling Balls 
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FARM-duty Engine Bearings 
from Federali-Mogul!l 


Babbitts or sintered copper-leads? . . . new design or re-design of re 
engine bearings can benefit greatly in performance results from } 
modern bearing alloy lining developments. 


We make both kinds by the million, in a wide range of alloys and 
sizes, and this wealth of design and production experience is 
readily available to you in our engineering department. 


We know tractor and farm implement engines! Let us help you 
toward better bearing applications. 


ad 


PmEWIGICD A 


Lon Whose iwei™, Federal-Mogul-Bower Bearings, Inc. 


11081 Shoemaker, Detroit 13, Michigan 


RESEARCH ¢ DESIGN *« METALLURGY * PRECISION MANUFACTURING 


1957 * JANUARY * AGRICULTURAL ENGINEERING For more facts circle No. 13 on reply card 9 


pa 
: ;, 4 
B | 
a 
4 ’ 
Re 
3 
. —_ 
ee j 5 
ig Ps ee ae 7" , 
Dee vol , ‘pala sa 
ay as es ee Z = —_ 
Tes as ‘\ Aa - iia SQ Sy so) Se 
bys _ i, eran ee ¢ b => A _ = r “ 
; a mire: are” at —— aie ” SFO —— CS AS \z 
Rie — a 4 | ie”: 3 . i . 
- < wie ~. WihStEa anim 
Be i ver . aa = Emin 
ae —_— 2 \ ———S ——— Joo = — <== 
es E —=——= = a | .—<${— oat £ cl _ ———s— = 
3 _——— 5 alk ya f W==zxz 
. ra \ _ ’ Le co 0 
\ P ‘ ws \ .—~——_ a | | ¢ = 
eee _ ae. q ek, \_ 4 — 
—————_ J ‘ = \ ee ae 4 [ar ———_. A255 ~ a 
? own ae : Napier « y va aati a 
a — ' — 8 TT — — —— we 
5 —_ 3 ig gi =~ \ Oe ae ae \ 
—— — -- iii , 
Z = : ae te oi ‘ \ Lae f 
ere a r » o 
ty 3 v- " ‘_ . Ae ~ . 
pelle a " a 
oy ss 3 <a im 
= Te ae 4 , ie J 
* an a te ; : ba ee gee FL : “4 
pe “a % agers p > 
aa Pe se ¥ ae: 2 — “i 
agteh ” RIS ss baie ia Prag Tat af 
2 % he: a | 
rgenad ACRE yaa Sarath 
BY al i i) ee Fe 
Ms a sis 4 a. By a 
¥ Ne a ect fa SS at 
m i ' 
“4 ee 
Le 
4 : : ee 
Pec: 
4 ¢@ 
fe i eI one 7 Oe, Sn Sancta Oe ty, my, “we =e «xe aan ey - oe 
le rerse a , ie : wh . ag 
See = J ' brs J > | 7 
Jnl ba a re & a _-. £ oe » * = 6© + 
» a 
let y-°-™ 
lew ey 
= ee am 
Bae % EDERA 
ci, ee F l 
Sin 
= 
wie 
oN 
a eis sees . ey ee coat eae ts bee. m 7 titan anita a _ 
. 
mii 


STAMINA such as 
you've never seen before! 


HIGH TORQUE HEAVY DUTY ‘Jeep’ 6 


This new Keypoint Engineered engine sets a new standard of quality 

design in the industrial engine field. Extra durability for parts that wear out first 
in ordinary engines results in full-time ‘Jeep’ dependability and long life. 

To prove this engine’s ruggedness in action, Willys engineers ran it at 4,000 rpm 
under full load in repeated 100-hour tests. Each test simulated 50,000 miles of ordinary 
vehicle travel. Breakdowns: None. Parts failures: None. Disassembly and careful 
inspection after all tests revealed that every component was still in exceptionally good 
condition! For real stamina... for high torque at low operating speeds, specify this Heavy 
Duty ‘Jeep’ 6. 


HEAVY DUTY ‘Jeep’ G6 SPECIFICATIONS 


@ Maximum Torque: 180 ft. Ibs.* @ Maximum Continuous bhp: 65 at 2400 


@ Maximum Continuous Torque: rpm* 
142 ft. Ibs.* (torque peaks @ Piston Displacement: 226 cu. in. 
at 1200 rpm) 

@ Moximum bhp: 92 at 3200 *All tests under full load 
rpm* 


These KEYPOINT - ENGINEERED features mean longer 
engine life, low-cost upkeep 


@ POSITIVE VALVE ROTATORS. Hard Face Stellite or Eatonite Valves. 
Stellite or Eatonite Valve Inserts. 
@ FOUR RING ALUMINUM ALLOY PISTONS with Hard Chrome 
Compression Ring and Hard Chrome Steel Rail Oil 
Ring. New Piston Control Band reduces the possibility of 
slap and skirt collapse and contributes to outstanding 
oil economy. 
@ NEW PREMIUM HEAVY DUTY BEARINGS of Moraine Durex 
FORGED CRANKSHAFT. 100% counterweighted. 
@ HIGH TORQUE CAMSHAFT specially designed for industrial 
use provides extra lugging power at low 
operating speeds. 
@ SINGLE CARBURETION AND MANIFOLDING provides 
maximum efficiency from every drop of fuel. 
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"Now here’s what I mean by a farmer’s tractor” 


*“Let me say right off, I’ve always been partial to Oliver. But the way I look 
at it, so’s Oliver been partial to me. It just stands to reason. I’m their big 
business—me, the farmer. Why, right here where I’m standing, I can reach Buy your new tractor 
out and touch a dozen things that show where Oliver’s got the farmer in on the 


“Pay as you Produce” 


mind. The power steering, for one. ‘Hydra-lectric’ controls. The rubber 
spring seat. Now there’s even a power-shift to change the rear wheel spac- 
ing! And the Independently Controlled PTO—the others are still catching up purchase plan 
with that one. So when you talk about a farmer’s tractor, I just naturally Ask your OLIVER Dealer 
think about Oliver—I know Oliver thinks about me. Oliver gives me the 
power to produce at the lowest possible cost.” 


YOUR OLIVER DEALER REMEMBERS: ““Oliver has always thought of the farmer first. 
The very first gasoline tractor was an Oliver. The first line of diesels — 
Oliver. Look to Oliver firsc—for the finest in farm machinery.” 


The Oliver Corporation, 400 W. Madison St., Chicago 6, Illinois. 
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How behind-the-scenes services make Link-Belt chain 


a credit to your machine 


It’s Link-Belt double-pitch roller chain and Steel Link-Belt for the many power trans- 
mission and conveying jobs on this Allis-Chalmers self-propelled ALL-CROP Harvester. 
The Link-Belt line includes cast, combination, forged and fabricated chains, roller and 
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silent chain plus matching sprockets and attachments. 


pee MS 


ditions and make correct recommendations. 


LABORATORY CONTROL. Every chain bearing the Link-Belt 
trade »————<_ mark meets rigid uniformity specifications. 
Our modern laboratory continuously explores new refinements 
to increase chain life. It is located adjacent to the world’s largest 
plant devoted to manufacturing drive and conveying chain. 
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EXPERT ENGINEERING AND FIELD TESTING. Link-Belt’s engi- 
neering staff is unequalled in ability and experience. Working 
with equipment manufacturers in field tests, they can interpret 
needs based on chain performance under actual working con- 


! Broad facilities and 
experience are your 
assurance of quality 

chain, correctly applied 


HE services illustrated below are part of 
‘ae exhaustive Link-Belt procedures that 
guide selection of the right chain for your 
machine. Link-Belt can make an unbiased 
recommendation because our line of chains, 
sprockets and attachments is complete. 
Every pertinent requirement is considered 
—horsepower, loading, fatigue life, speed, 
chordal action and many others. 

Next time you're faced with a drive or con- 
veyor application, we will be glad to work 
with your engineers in solving all problems. 
Contact your nearest Link-Belt office for full 
information. 


ACCURATE MANUFACTURE, Modern, specialized machines allow 
the economies of large-scale production. Continuous inspec- 
tions safeguard tolerance and finish of every length of chain. 
With these extensive facilities, Link-Belt has ample capacity to 
meet your production schedules. 


CHAINS AND SPROCKETS 


18,963 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To 
Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office: 
New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 
N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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Rugged, precision built, for light, 
medium, and heavy duty applications. 
Standard equipment for many leading 
manufacturers of dump bodies, 
winches, hoists, road graders, 
mowers, pumps, hammermills, agri- 
cultural machinery, marine equipment 
and other power drive anplications. SHORT 
Supplied with plain or needle bearing : LENGTH 
Journal Assemblies in a wide variety 
of yoke combinations. 


SLIP 
LENGTH 


STANDARD 
LENGTH 


Top to bottom: 

© Safety Shielded Assembly for applica- 
tions where the drive shaft is exposed. 

® Telescoping Drive Shaft. Square or 
rectangular tube and shaft ends. 

@ Unwelded Center Assembly. Tubular 

drive shaft to desired length. 


Write for Free Engineering 
Literature, or send us your 
specifications. Neapco will Standard Round Short Round 
design assemblies to meet . 


your requirements. GS _ 
NEAPCO PRODUCTS INC., ey 


POTTSTOWN, PA., U.S.A. 


Slip Length Quick Disconnect 


Clamp Type 


% poe WON ate 


> Power Take-Off 4 Power Take-Off IAINTC 


1 
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Each of these drive units is special—designed for a 
particular machine, designed to meet a particular need: 
designed with the collaboration of Clark engineers, in 
order to utilize Clark’s unique experience in the basic 


field of transmitting horsepower to wheels and tracks. 


In this modern era of bold and resourceful engineer- 
ing, this is precisely the right way to design the 


‘*‘works” of an industrial machine—design to satisfy a 


need. 


These manufacturers agree that it’s good business to 


do business with Clark Equipment. 


Send for attractive pocket-size booklet ‘Products of Clark”. 


CLARK EQUIPMENT CoO. 
JACKSON, MICHIGAN 
Other Plants : 

Buchanan, Battle Creek, Benton Harbor, Michigan 
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Double-discing 125 acres is an easy day’s work for the heavy-duty John 
Deere FW 21-foot Disc Harrow shown above. Designed for big farm oper- 
ation, it’s equipped with rugged Ingersoll discs that chop through tough corn- 
stalks, tangled cover crops or hard-packed soil to save precious hours for 
the busy farmer. 


Ingersoll discs are built tough to do a better job and take brutal day-in, 
day-out punishment. They’re made of TEM-CROSS® steel—a special, springy 
tillage steel that’s cross-rolled to resist splitting and curling. They’re heat 
treated to prevent warping, withstand abrasion and keep a sharp edge longer. 

The outstanding quality of Ingersoll discs has been proved on practically 
every farm in the country. That’s why John Deere —and every other leading 
implement manufacturer—uses Ingersoll discs . . . they match the perform- 
ance built into today’s efficient farm machinery. 


When you need replacement discs—always specify Ingersoll. You can 
order them direct from your implement manufacturer. Do it for sure . . . 
it’s good business. 


Ingersoll DURA-NOTCH® discs 
on a John Deere-Killefer HD Series 
Offset Disc Harrow 


y oO eS Faia cent 
ere 5, 1 Omg ‘eS 
a: a 2 oe 


Ingersoll 


Indersoll 


PRODUCTS DIVISION 


BORG-WARNER CORPORATION 
Chicago 43, Illinois 


EXPORT SALES: 
Borg-Warner International 
36 S. Wabash Ave., Chicago 3, Ill. 


SPECIALISTS t8 TIUtaAce steers WORLD'S LARGEST MANUFACTURER OF DISCS 
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The New Look 


HROUGHOUT the past 50 years, progress through 

constant improvement has been a catchword of those 

who apply engineering principles to agriculture. It 
has been more than accidental that during the lifetime of 
the Society the methods of farming have undergone more 
changes than they had previously in all recorded history. 
The forward look incorporated in the new cover and the 
trend toward a modernized scheme for editorial makeup 
have been introduced in this issue in an attempt to keep 
pace with the ever-changing, constantly-improving profes- 
sion AGRICULTURAL ENGINEERING represents. 

Plans for modernizing the Journal have been under con- 
sideration for some time. They had not reached finality 
because professional counsel regarding magazine makeup 
was not available. It was not until members of the ASAE 
headquarters staff met with Henry Dreyfuss, industrial de- 
signer, that an organized plan was drafted. Past-President 
W. H. Worthington arranged the meeting in October during 
one of Henry's frequent trips to Moline where he has been 
engaged in design work for Deere & Co. for more than 20 
years. A brief biographical sketch of Henry Dreyfuss 
appears on the table of contents page. 

During the conference Mr. Dreyfuss emphasized that “if 
people are happier by contact with the product, then the 
designer has succeeded.” This, he explained, is true whether 
it is a design on a magazine cover, a piece of machinery, or a 
great painting. He stressed also that a cover should lead a 
reader to open a magazine or a book to find what is on the 
inside, and the inside should be as eye-catching as the cover 
to hold his interest and stimulate the desire to look further. 

With these thoughts in mind Henry Dreyfuss sketched a 
cover for AGRICULTURAL ENGINEERING. From this sketch, 
our local artists developed the .«t work used for the new 
cover. In order to maintain a balance between cover and 
editorial matter, Mr. Dreyfuss made general suggestions for 
layout, illustrations, titles and policies which he felt would 
improve editorial makeup. 

A short description of each new feature, stating the pur- 
pose each is expected to achieve in improving services to the 
readers, follows: 

The use of small pictures or graphs on the front cover to 
accompany the titles of articles and page numbers has been 
introduced to catch the reader's eye and to serve as “‘interest 
captions” for an article. The illustrations used on the front 
cover, in most cases, show only portions of machines or ob- 
jects, with enough detail to identify the subject of an article 
and to invite the reader to look inside for additional in- 
formation. 
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The ivory-colored cover stock has been retained because 
it adds richness and softness and wears well with use. 


The feature articles in this issue begin on facing pages 
and have been made up as an entity. An attempt has been 
made to vary the makeup pattern of the articles by using 
fewer, but larger pictures, and giving relief by staggering 
arrangement of pictures or by running pictures into the 
margins. Larger heads with more white space are used to 
lessen eye strain and to attract attention to the article itself. 
The use of three dots used with continuation heads helps to 
identify reading matter on runover pages. It is especially 
effective in providing continuity when an article is more 
than two pages long. 

The four-page insert on colored stock is another reader 
service. The front portion of the insert contains a new feature 
entitled ‘Report to Readers” which is prepared and edited 
to help keep readers in the vanguard of progress by con- 
taining items of special and current interest to them — new 
trends, new developments, new problems, new products, 
new applications, etc. 

The two pages of the insert toward the back of the issue 
are used mainly for business-reply mailing cards, to simplify 
sending and handling of reader requests for information on 
products advertised or described in the issue. One card is de- 
signed for ordering individual subscriptions to AGRICUL- 
TURAL ENGINEERING or for requesting ASAE membership 
application forms. It can be used also by members for 
recommending qualified prospective members. 

A column entitled ‘‘Manufacturers’ Literature’ lists, with 
a brief description, literature made available by manufac- 
turers — most of which is free. The postage-free reply card 
simplifies handling reader requests for this material. 

A new publication procedure, expected to keep the 
feature articles at high quality levels and pertinent to readers, 
is the adoption of a plan for establishing a group of critical 
readers to evaluate papers before publication. Each division 
of ASAE has been requested to compile a list of critical 
readers selected from ASAE membership and large enough 
so that at least two experts can be consulted for each paper 
submitted. These names will be kept on file by the editor. 

In operation, the plan calls for an author to submit his 
paper in triplicate to ASAE headquarters. From the list of 
readers, the editor will select two or three critics to whom 
the paper will be sent for advice and recommendations as 
to its acceptability for publication. If paper is not con- 
sidered appropriate for publication in its present form, 
readers may make suggestions for modification. 

It is the sincere hope of the editor and the ASAE head- 
quarters staff that the “new look” in the Journal has served 
its intended purpose in supplying a pleasing appearance, 
better readability and improved services to its readers. 
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Hydraulic 
Power Steering 


Of the many devices that have been tried out for steering assistance, the hydraulic types 
represent an overwhelming majority. Boosters, integral gears and other developments are 
discussed in this story of hydraulic steering of tractors and other automotive vehicles 


"Tce are two major types of hydraulic-steering de- 
vices. In the “linkage-booster’’ type, the usual reduc- 
tion gear interposed between the steering wheel and 
the knuckles of the steered wheels is left untouched. There 
is inserted in the linkage between the reduction gear and the 
knuckles, however, a hydraulic valve which shifts to one 
position or another, as the steering wheel is turned one way 
or the other, and the power of a hydraulic cylinder con- 
nected with the valve is applied directly to the linkage. 

The second major type of device may be called the 
“integral hydraulic gear,” which replaces the usual manual 
gear. In this type, the valve and the cylinder are fastened to 
or incorporated into the housing of the steering gear proper, 
the whole forming a compact package. 

In addition to the two major types of devices, there is a 
third type, a sort of hybrid, in which the hydraulic control 
valve is closely associated with the steering gear, while the 
power cylinder is removed from it. In all these types, the 
initial source of power is a hydraulic pump, usually belt 
driven from the engine. The pump forces oil through a 
pressure line to a control valve which senses by mechanical 
means the need for steering in one direction or the other, 
and directs the oil accordingly to one end or the other of 
a power cylinder. In case no steering is required, the valve 
allows the oil to return idly to a reservoir from which the 
pump draws its supply. 

A fourth type of hydraulic-steering device, in which 
there is no steering wheel and no steering shaft, but only 
buttons or levers which control the flow of the oil to one or 
more power cylinders, is applicable to specialized vehicles 
only, and will not be included in this paper. 


Linkage Booster 


A typical linkage booster for a highway truck may have 
the control valve mounted in the fore-and-aft drag link. The 
power cylinder may be tied to the frame behind the cross tie 
rod, and the outer end of the piston rod may be connected 
to the tie rod. In this case there will be a pressure hose 
from the pump to the valve, a return hose from the valve 
to the reservoir, and two additional hoses from the valve to 
the respective ends of the cylinder. With suitable rearrange- 
ment of the elements, the same type of booster may be ap- 
plied to passenger cars. 


A variation of the linkage booster is that in which the 
valve and the power cylinder are fastened together to con- 


Abridged paper presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill., December, 1955, 
on a program arranged by the Power and Machinery Division. 

The author—C. W. LincotN—is chief engineer, Saginaw Steer- 
ing Gear Division, General Motors Corp. 
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stitute a unit. In many applications the use of this device 
tends to complicate the linkage. It has the advantage, how- 
ever, that it makes possible the use of short, rigid piping, 
rather than flexible hose, between the valve and the ends of 
the cylinder. Also, internal ports between these points can 
be provided, eliminating the external lines entirely. In 
either case the only flexible hoses used are the pressure line 
from the pump to the valve and the return line from the 
valve to the reservoir. The first models of this type were 
offered for sale in 1925. 


Integral Hydraulic Gear 


Integral hydraulic gears require the same basic elements 
as linkage-booster steering; there must be a basic steering 
gear, a hydraulic pump, a control valve, and a power cylin- 
der. The difference is in the arrangement of the elements. 
For an integral gear, the valve and the cylinder are fastened 
to or built into the steering gear housing, so that all elements 
of the power steering except the pump become a unit. The 
power of the cylinder is transmitted to the linkage through 
the basic pitman shaft or cross-shaft of the gear. Thus the 
gear is a replacement of the manual gear, rather than an 
accessory to it. The linkage, if heavy enough, remains 
unchanged. 

In 1940, Francis Davis, now of Waltham, Mass., was 
granted a patent on a hydraulic gear in which actuation of 
the valve was accomplished by means of a slight axial shift 
of the steering shaft extending from the gear to the steering 
wheel. World War II saw the first production of integral 
gears under the Davis patent, for military vehicles. At the 
close of the war, a large gear was built for track-type tractors 
and large trucks, of which two types were manufactured. 


Fig. 1 Schematic drawing of a linkage booster unit showing booster 

value and drag link in neutral position which allows free flow from 

pump back to reservoir and no pressure being exerted to either end 
of a remote cylinder 
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One used a circulating ball screw 
and nut, with rack teeth meshing 
with sector teeth on the cross- 
shaft, while the other used a cam 
and lever mechanism. 
Packaged Control Valve 
and Steering Gear 

Mention was made above of a 
third type of hydraulic-steering 
device, in which the control valve 
is packaged with the steering 
gear, while the power cylinder is 
attached to the linkage. Currently 
applications of this type are lim- 
ited. It seems to be considered 
only for specialized vehicles in 
which configurations and space 
limitations make it almost man- 
datory. It is used, for example, 
on industrial trucks. 


Operation Features 

Hydraulic pumps and hydraulic cylinders, such as are 
used in steering, are widely used and their functions are 
generally known. The control valve used in steering, how- 
ever, is not quite so well known, and since it is the heart of 
any hydraulic-steering system its functions are described here. 

The simplest valve is that which is used apart from the 
cylinder in the drag link of a booster. In general, such a 
valve consists of a spool which is a close hydraulic fit within 
the bore of a valve housing (Fig. 1). The spool is fastened 
firmly to one end of the drag link, and the valve housing 
to the other. The construction is such that it permits a 
limited amount of axial play between the ends of the drag 
link and, consequently, between the spool and the valve 
housing. In most valves, the spool normally is maintained 
in the centered, or neutral, position with respect to the 
housing, by one or two centering springs. In a typical valve 
there may be three annular grooves, spaced somewhat apart, 
in the bore of the valve housing and two annular grooves, 
also spaced apart, in the spool. The pressure from the pump 
will be directed into the middle groove in the housing, and 
the two outer grooves will communicate with the return line. 
The two annular grooves in the spool will communicate 
with the respective ends of the power cylinder through 
holes drilled through the valve housing in the lands between 
the housing grooves. The locations of the various annular 
grooves will be such that, when the valve is in the centered 
position, each annular groove in the valve spool will overlap 
the corresponding land in the valve housing, thereby estab- 
lishing open ports so that all of the annular grooves are in 
communication with each other. In this position the oil from 
the pump will enter the middle groove in the valve housing, 
flow freely through the open ports, and leave through the 
end grooves of the housing for the reservoir. At the same 
time the two ends of the cylinder are in communication 
with each other through the annular grooves in the spool 
and the open ports between them. If the piston is moved 
within the cylinder, no resistance to the motion is encoun- 
tered. When the valve is in the centered position, the steer- 
ing is purely manual, even though the hydraulic pump is 
running. The steering continues to be manual as long as the 
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Fig. 2 Cross section of typical integral gear in which the hydraulic valve and cylinder are fastened 
to or incorporated into the housing of the steering gear 


axial forces in the drag link do not exceed those required 
to compress the centering springs of the valve. 

At the point, however, where the forces transmitted by 
the drag link become equal to those which will compress 
the centering springs, the latter yield and the valve spool 
shifts within the valve housing in one direction or the other, 
depending on whether the drag link is in tension or com- 
pression. As the spool shifts, one of the grooves in the spool 
is moved completely out of communication with the pres- 
sure groove of the valve housing, so that oil from the pump 
can flow into the other spool groove only. At the same time, 
this other spool groove is moved completely out of com- 
munication with the return groove of the housing, so that 
the oil cannot go anywhere from the spool groove except 
out through the radial hole in the housing to one end of the 
cylinder. While this is going on, the first spool groove, 
which has been closed to the pressure groove, is opened 
wider than ever to the return groove, so that oil from the 
opposite end of the cylinder is free to pass through the 
second radial hole in the housing, through the spool groove 
in question to the return groove, and finally through the 
return line and the reservoir back to the pump. With the 
valve spool shifted in this manner, there is full hydraulic 
action, with the pump exerting all of its pressure against 


Fig. 3 An in-line gear-type unit has the hydraulic cylinder on the 
axis of the steering shaft 
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. . - Power Steering 


one side of the piston. If the valve spool is shifted from 
center in the opposite direction, then the pressure of the 
pump will be against the opposite side of the piston. 

This type of valve is a conventional four-way open-center 
valve, meaning simply that, when it is in the centered 
position, the oil flows idly through it from the pump and 
back to the reservoir. The open-center valve is used on 
many hydraulic-steering systems. Details of construction, 
of course, vary with manufacturers. Some valves make use 
of hydraulic reaction, which increases the tendency of the 
valve to return to the centered position as the pressure in the 
pressure groove increases. Thus the driver must exert a 
iuttle more effort to keep turning the steering wheel, as effort 
to change the direction of the vehicle wheels increases. In 
other words, he has what is called “road feel’ in power 
steering. The valves used for linkage boosters, consisting of 
combined valves and cylinders, are similar in principle to 
those used separately in drag links. 


integral Gear Operation 

In a typical integral gear (Fig. 2), the hydraulic circuits 
in the valve may be as described for the four-way open- 
center valve but its structure will be different, and the 
means for valve actuation are more involved. The Saginaw 
gear as built for Caterpillar tractors may be used as an exam- 
ple. The basis of the gear is a circulating ball gear, as built 
for many years for manual steering. In the power gear, a 
double-acting hydraulic cylinder is bolted to one end of the 
steering-gear housing, with the free end of the piston rod 
projecting into the housing. The cross-shaft, which in the 
manual gear is provided with a single set of gear teeth mesh- 
ing with the rack of the ball nut, is in the power gear pro- 
vided with an additional set of teeth opposite the first. A 
power rack pinned to the end of the piston rod meshes with 
this additional set of teeth. 

In the double-acting hydraulic cylinder and the power 
gearing, means are provided for rotating the cross-shaft. 
This can be done either by manual effort through the ball 
nut, by hydraulic power from the cylinder, or by a combina- 
tion of the two, provided, of course, that there is a pump, 
and a valve which will direct pressure to one end of the 
cylinder or the other, as it is needed. 

The valve used is larger in diameter than the drag-link 
valve, and the spool is provided with a hole on its principal 
axis large enough to clear the steering shaft. In the manual 
gear the screw, or worm, is mounted in “spherangular”’ 
bearings, which confine the worm endwise as well as 
radially. These are replaced in the hydraulic gear by needle 
bearings, which confine the worm radially but allow end- 
wise movement. To take the thrust loads on the worm, the 
valve housing is bolted to the upper end of the steering-gear 
housing and ball-thrust bearings are located above and be- 
low the valve spool. The “‘string’” of three parts, lower 
bearing, valve spool, and upper bearing, is pulled up against 
a shoulder of the worm by means of a nut. The races of the 
thrust bearings can move into counterbores in the end faces 
of the valve housing, permitting a slight axial play in that 
element of the gear which includes the worm, the valve 
spool, and the steering shaft welded to the upper end of 
the worm. The dimensions are such that when the valve 
spool is at the midpoint of the axial play, the valve is in the 
neutral or open position. 
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The centering springs used to maintain the valve in the 
open position act on plungers located in a circle of length- 
wise holes in the outer portions of the valve housing. The 
dimensions are such that the plungers bear on the inner races 
of the thrust bearings, and at the same time on stationary 
castings above and below the valve housing. 

With a right-hand thread on the worm, turnin g the steer- 
ing wheel to the left will tend to do two things. It will tend 
to push the ball nut downward, and it will tend to un- 
screw the worm out of the nut upward. Which thing hap- 
pens depends, of course, on relative resistance to moving. 


‘If the nut moves easily, the axial force exerted by the worm 


will be less than the load on the centering springs, and the 
valve will remain in the open position. If it becomes in- 
creasingly difficult to move the nut, it reaches the point 
where the axial force exerted by the worm overcomes the 
centering springs. The worm shifts, (the valve spool with it) 
and the valve directs the flow from the pump to the lower 
face of the hydraulic piston. As this occurs, hydraulic force 
is added to the manual effort of the driver to move the 
steered wheels as required. Hydraulic reaction is added by 
opening up the pressure groove in the valve housing to 
communicate with the inner ends of the centering plungers. 

In 1950 power steering had not yet come into its own. 
Boosters were being made for larger trucks and for road- 
building machinery. Our company was making integral 
gears of large size for track-type tractors and another com- 
pany was making them for heavy trucks. There was no 
power steering on automobiles, practically none on small 
trucks, and none on small tractors. 


Power Steering for Automobiles 

In 1951 and 1952, however integral hydraulic steering 
was introduced for passenger cars, and public acceptance was 
astounding. This acceptance caused the makers of trucks and 
tractors of all sizes to investigate the possibilities of power 
steering for their own vehicles. 

The gear used in Chrysler-built automobiles was built 
by Gemmer Mfg. Co., and was a radical departure from 
the earlier and larger gears. The basic steering gear was 
of the hour-glass worm and roller-tooth type. There were 
two single-acting power cylinders, with the pistons transmit- 
ting their force to the cross shaft through a Scotch-yoke de- 
vice. There were four valves, two for oil distribution and 
two for hydraulic reaction. These were actuated by the 
movement of a block, which derived its motion, in turn, 
from the climbing tendency of the driver of a pair of gears 
transmitting the rotation from the steering wheel to the 
hour-glass worm. There was no axial motion of the steering 
shaft. 

The Saginaw gear, used in General Motors automobiles, 
was, in effect, simply a ‘‘scaled down” version of the larger 
gear already in production. Thus it was not a new type, but 
merely a new size, of hydraulic gear. During the first four 
years that it was in production, it was installed in roughly 
two million vehicles. 

Vane-Type Motor Unit 

There have been three other recent developments. One 
of these is the integral gear designed and built by Deere and 
Company for their tractors. In this gear, valve actuation is 
accomplished by slight axial shift of the upper steering 
shaft. The worm itself remains in a fixed axial position. 
The basic steering gear is at the top of the king post, as with 


AGRICULTURAL ENGINEERING * JANUARY * 1957 


signee 
=a ae > 
iF " é 
é ; ‘ Po 
a 
a iis 4 k 
Ras ry 
ae 
ae . 
ces 
i oer 
. aoe 
Aes ss i 
daa a : 
aan 
aide *: 
cle mea” 
= t 
ee 3 
ag ei 
g nt 
oe Ae 
; we : 
bea ae he 
ee oS me 
de x ‘ 
ZF toh pax 
Rime Ca 
ed Os ae 
pate ag 
pees ie 
a Ses 
: huis Bs te 
ges eat 
Rh my 
a et Nei 
2 a sag 
pe ae 
Boh ik BS; 
sie vite 
Ea & ee 
i ; Pie 
ae Pras 
eas ee cay 
cia aah 
sce ie 
bo ee Boe cout} 
ee 0 ae (he 
aS ae Ne 
a oa 
en ae et 
ae ; 
ets aee 
Peat ate 
. “eae “dT 
ro aaa PA 
achig are Ey 
ee ORES 
ees a 
eo, aes 
age at ae Cs 
Sas - ot 
ek SS Ula 
te Die did 
oS vie Ret 
, Sy Wes 
1 oe Y z See: 
he 9 
ae te Mee 
eae Sate 
waa sr, 
ae t 1 Rs 
mink) ae as 
fs cata 7 ae 
ee aR ape 
: 3 7 
paca Wee ial 
ew A ees 
aR i » 
ip ee sire 
sav > < © eae 
oe see 
5 es <a 
1 foe  ® 
be Geet, o 
e 4 ae f i 
Lice Ss fans se 
See = SS ae 
Btvt be 
si u » a 2 
ot: MEGS 
eee nas: tee . Bs 
De Re te 
esi) s ; 


1957 * JANUARY * AGRICULTURAL ENGINEERING 


many manual gears for row-crop tractors. The unique fea- 
ture is the hydraulic motor, which is disposed on the axis of 
the king post and is of the vane type rather than the recipro- 
cating piston type. 


Coaxial Power Gear 


A second recent development is the so-called ‘“‘coaxial’’ 
power gear now available on all makes of Chrysler-built 
cars. This gear was designed and is built by Chrysler Cor- 
poration. It is radically different in construction from the 
integral gears so far described. Rotation of the steering 
wheel imparts axial motion to a nut located part way down 
the steering column. The motion of the nut is imparted to 
the spool of a four-way valve which is located within the 
piston of a hydraulic cylinder at the lower portion of the 
gear. The nut, the valve, and the cylinder are all disposed 
on the axis of the steering shaft. There are no centering 
springs, but hydraulic reaction is provided. 


In-Line Gear 

For use in the 1956 model automobiles our company 
announced the “in-line’’ gear (Fig. 3). This gear, like the 
Chrysler unit, has the hydraulic cylinder on the axis of the 
steering shaft. This disposition of the cylinder appears to 
offer the greatest opportunities for reduction in bulk. For 
both gears the basic steering apparatus is a circulating ball 
screw and nut, with rack teeth driving sector teeth on the 
cross shaft. Apart from these two features, however, the two 
gears have little in common. 

In the Saginaw gear the ball nut is fixed in a part called 
the piston rack. As its name implies, the piston rack serves 
both as the hydraulic piston and as the rack, which meshes 
with the sector teeth of the cross shaft. The piston rack 
moves back and forth in a smooth bore of the housing cast- 
ing, so that the steering-gear housing itself serves as the 
hydraulic cylinder. The thrust of the circulating ball screw 
is taken by a specially designed ball-thrust bearing. This 
bearing provides a system of centering springs so that the 
screw is fixed in a “neutral’’ axial position when the loads 
on the gear are light. The bearing permits a limited amount 
of axial movement of the screw, however, as loads of any 
consequence are encountered. Axial movement of the screw 
is transmitted by means of a lever to the hydraulic control 
valve, which is in neutral position when the loads are light, 
but directs pressure oil to one side of the piston or the other 
as the slight axial shift of the screw takes places. 

The housing for the control valve is a small separate 
casting fastened to the steering-gear housing proper. Hy- 
draulic reaction is exerted directly on the valve spool itself, 
so that the separate reaction plungers formerly used are no 
longer required. All oil passages within the valve and 
the gear are internal. This means that only two hose con- 
nections are required, one for the pressure line from the 
pump, and one for the return line. With many of the 
gears, the screw is comparatively short, projecting only a 
short distance from the top of the gear. In this case the 
driven yoke of a flexible disk coupling is fastened to the 
upper end of the screw. The driving yoke of the coupling 
is fastened to the lower end of the steering shaft proper, 
which is enclosed within a jacket in the driver compartment 
in the usual way. The flexible coupling transmits the rota- 
tion of the steering wheel to the screw without any loss of 
motion, but allows the slight axial motion of the screw 
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for actuation of the valve without transmission of this 
motion to the wheel. 

The gear as a package is unusually compact and attrac- 
tive; it actually appears not much larger than an equivalent 
manual steering gear. It weighs much less than the previous 
gear, the difference in some cases approaching 20 lb. 


Advantages and Disadvantages 

There seems to be a feeling on the part of a good many 
vehicle manufacturers that the exposure of the elements of 
a linkage booster is an undesirable thing. In a passenger car 
or a highway truck, there must be a measure of exposure to 
the road and in a farm tractor there must be a measure of 
exposure, if not to the ground, then to brush and crops. 
The hoses for a booster installation must be longer than for 
an integral gear, and in many installations the hoses are 
subject to a considerable amount of flexing during the steer- 
ing of the vehicle. Of course, it may be that the objection to 
exposure is somewhat academic. Passenger car manufac- 
turers have said that any road obstruction which would 
damage the linkage booster would also damage the suspen- 
sion, thereby putting the front end out of commission. 
There has been no insistence, from any linkage booster cus- 
tomer, that he change to an integral gear because of exposure 
trouble encountered in the field. 

If exposure of the elements is a real or fancied objection 
to the linkage booster, then cost is, or at least has been, an 
objection to the integral gear. There may not be too much 
difference in the piece price. In fact, the tendency seems to 
be to get the piece price of the integral gear down to where 
it will match that of the booster. The cost of tooling the 
integral gear is something else. In order to fit the integral 
gear to existing vehicles, the gear must be particularly de- 
signed, in several respects, for each vehicle, and the tooling 
cost will be high and may not be warranted. The application 
of a booster, on the other hand, involves the building of 
mostly standardized elements into the steering linkage, so 
that the principal tooling involved is on linkage members, 
and such tooling is comparatively inexpensive. 

Summary 


In summary it is suspected that each user of power 
steering would like to have an integral gear, if he could 
afford it. Much thought has been devoted to this by our 
Company. In some cases we have recommended the use of 
the hybrid type of system in which the valve is associated 
with the steering gear while the cylinder operates on the 
linkage. In our 1956 passenger car gear, we had one other 
solution. That is to put the working parts of the passenger 
car gear into a housing designed for the vehicle under con- 
sideration, so that the only tooling cost would be that for 
the housing. This might be a solution for any vehicle oper- 
able within the capacity of the gear, which is about 7000 in-lb 
of torque on the cross shaft, or more if the angular travel 
of the pitman arm is reduced. A universal housing has been 
designed for the 1956 model gear. It is bored straight 
through, to a large diameter, on the axis of the cross shaft, 
and one side cover is used on each side. One of the side 
covers includes a hub which provides the main bearing for 
the cross shaft. The other provides the usual outboard bear- 
ing. Thus the gear can be assembled with the cross shaft 
projecting either to the right or to the left. Either cover 
may be designed with special mounting flanges to mount the 
gear on a particular vehicle. 
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How Surfaces Affect 
Pesticidal Dust Deposition 


Investigations reveal effects of plant surface type, 
dust particle size, air velocity, and leaf angle on the 
efficiency of agricultural dust pesticide application 


FFICIENT application of insecticidal and fungicidal 

dusts to crop plants is an important part of the insect 

and disease control program. However, tests have 
indicated that only about 10 to 20 percent of the dust 
discharged by the conventional duster is deposited on the 
plant surfaces toward which it is directed, due to inefficiency 
of dust-application equipment. 


In an attempt to improve dusting efficiency, the depart- 
ment of agricultural engineering of Michigan State Uni- 
versity initiated a research project in 1950 to investigate the 
possibility of utilizing electrostatic forces in dust deposition 
(1)*. As the project progressed it became apparent that be- 
fore any substantial progress could be made, the physical 
phenomena of dust deposition would have to be better un- 
derstood. Accordingly studies were undertaken to gain a 
basic understanding of the deposition of dust particles on 
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plant surfaces. These studies were begun with an investiga- 
tion of the various forces which move the dust particle to 
the plant surface. The inertial force imparted to the par- 
ticles by the air stream, the electric forces caused by charged 
dust particles, the thermal forces caused by temperature 
gradients between the plants and the surrounding air, and 
the force of gravity were all investigated (1, 2, 3, 4). 
These investigations were complicated by the large number 
of variables which must be considered in a study of agri- 
cultural pesticidal dusting. Among these variables are rela- 
tive humidity, air velocity, electric charge on dust particles, 
size of particles, dusting material, rate of application, tem- 
perature, and the nature of the plant surface upon which 
the dust is deposited. 


This study was designed to: determine the importance of 
one of these variables—the nature of the plant surface—on 
dust deposition. The study was a part of the larger objective 
of gaining a thorough understanding of the dusting process. 


Note: Fig. 1 is an elevation view of the two wooden chambers mak- 
ing up the experimental dusting equipment. The dust-feed chamber was 
approximately a 4-ft cube. It housed the feeding fan, G, which drew air 
into the system through the intake duct A. A weighed quantity of dust 
was placed on the dust-feed belt, E, which moved at constant speed. The 
rotating brush, D, brushed the dust from the belt into the feeding fan, 
G, through metal chute, F. The resulting aerosol was forced into the 
dusting chamber through tube, H. 


The dusting chamber was 422422 116in. As the aerosol entered, 
it was dispersed throughout the chamber by baffle, K. Exhaust fan, P, 
took the aerosol out of the building, thereby keeping a nearly constant 
aerosol density (dust per unit volume of air) in the chamber. 

The inertial fan, L, directed the aerosol toward the test surface, O, 
with the proper test velocity. The aerosol density was measured by 
drawing a given volume of aerosol through the membrane filter holder, 
M, and weighing the dust deposit on the filter. Relative humidity was 
controlled by injecting steam at points B in the intake duct or J in the 
dusting chamber. The two sets of wet and dry-bulb thermometers, C 
and N, were used to measure relative humidity. 

For additional details concerning the experimental equipment the 
reader is referred to appendiz reference (5). 


Md i} 
i: 


J 


e) 


DUSTING CHAMBER 


Fig.1 Schematic diagram (elevation view) of the dusting tunnel: A, air-intake duct; B, steam-injection nozzle; C, wet and dry-bulb 

thermometers; D, dust-feed brush; E, dust-feed belt; F, dust-feed chute; G, feeding fan; H, feeding-fan tube; J, steam-injection nozzle 

and drain; K, aerosol baffle; L, inertial fan; M, membrane-filter holder; N, wet and dry-bulb thermometers; O, experimental surface to 
be dusted, and P, exhaust fan 
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Fig. 2 (Left) A portion of the experimental equipment. The dusting chamber is in the background (B) ; the artificial surfaces (A), the 


analytical balances (C), the dust-feeding balance (D), and the microscope (E) are shown on the table ¢ Fig. 3 (Right) Interior of 
dusting chamber. The dust enters the chamber just behind the baffle (K). The aerosol is directed at the test surface by the inertial fan 
(L). Other equipment includes the steam injector (J), the membrane-filter holder (M), and the wet and dry-bulb thermometer set (N) 


Approach to the Problem 


The approach used was that of dusting various plant sur- 
faces under controlled conditions and measuring the quantity 
of dust deposited. Both actual and artificial leaf surfaces 
were used. They were chosen to represent a variety of leaf- 
surface types. Certain other conditions were also varied dur- 
ing the experiments to determine their interaction with sur- 
face variations. Statistical analyses were applied tothe results. 

The study was divided into two experiments; in the first, 
artificial leaf surfaces were used, and, in the second, actual 
leaves were employed. The two experiments will be dis- 
cussed separately. 


Experimental Equipment 


A laboratory tunnel was built for the dusting investiga- 
tions. This equipment permitted control of relative humid- 
ity, air velocity, and dust-application rate. 

Fig. 1 shows a schematic diagram of the dusting equip- 
ment. Figs. 2 and 3 show the exterior and interior, respec- 


80 SURFACES 
70 A. Smooth aluminum 

B. Sandbiested aluminum 
iad C. Wax-coated aluminum 
50 D. Petroleum jelly coated 


aluminum 


Average Deposit in mg- 
ow 
° 


20 

10 

sd A 6 C6 OD A 68 Cc OD 
“Standard” dust “Micronized” dust 


Fig.4 The effect of type of surface and dust-particle size on dust 

deposition. These graphs represent an average of all data in the 

experiment involving artificial leaf surfaces. The terms ‘‘standard’’ 
and “micronized” are defined in the text 
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tively, of the chamber in which the dusting took place. Other 
items of equipment included a micropore filter system to de- 
termine the quantity of dust present in the air stream, a set 
of analytical balances for accurate weight measurements, and 
chemical and polarographic equipment for measuring the 
quantity of dust deposited on the leaf surfaces. A microscope 
was used in studying the dust particles and the surfaces to 
be dusted. 

During the course of the experiments there was consid- 
erable unavoidable variation in the rate at which dust was 
fed into the equipment due to dust adhering to the walls of 
the fan chamber and its exhaust tube. Immediately after the 
equipment was cleaned, the rate of delivery was low, but 
after an accumulation the rate increased. Practical considera- 
tions prevented cleaning the fan after each test. 

Sound experimental design and statistical analyses of the 
data permitted a realistic evaluation in spite of the lack of 
precision in the feeding rates. Statistically there were a num- 
ber of highly significant results. 


Experiment 1. Artificial Leaf-Surfaces 


Four types of artificial leaf-surfaces were dusted with 
hydrated copper sulfate dust of two particle-size distribu- 


30 Deposit vs Air Velocity 
a tor “Standard” and 
e “Micronized” Dust. 
£20 « ° 
ie Standard” dust 
e 
& 
a 
© 10 ae 
= ama 
a _ 
a © — ““~"micronized" dust 


300 900 1400 
Air Velocity in fpm 


Fig.5 The effect of air velocity and particle size on dust deposition. 
These curves represent an average of all data in the experiment 
involving artificial leaf-surfaces. The terms “standard” and 


“micronized” are defined in the text’’ 
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... Surfaces Affect Dust Deposition 


tions. Three air velocities were used in the tests. The details 
of the experiment are summarized as follows: 


Surfaces. Aluminum disks three inches in diameter were 
used as bases for all four artificial leaf-surfaces. Smooth 
aluminum was used as one surface while sandblasted alumi- 
num was another. Coatings of wax and petroleum jelly on 
the aluminum disks made up the other two test surfaces. 
Wax was placed on the disks by dipping them in a beaker of 
molten wax. The petroleum jelly was applied to the disks 
by means of cotton swabs. 


Dusting Material. Hydrated copper sulfate was chosen 
as a dusting material because the quantity of this material 
deposited on a surface could be determined by chemical 
analysis. 

Particle Sizes. Two particle-size distribution counts were 
made. One distribution contained particles with diameters 
ranging from less than one micron to more than 30 microns 
with the median particle diameter between two and four 
microns. This material will be referred to as standard copper 
sulfate in this article since it was the type which was pro- 
cured commercially. In order to obtain a finer dust the 
standard copper sulfate was put through a grinding process 
to obtain a product which will be referred to as micronized 
copper sulfate. The micronized dust contained particles with 
diameter from less than one micron up to 12 microns with 
the median diameter between one and two microns. These 
size determinations were made microscopically. 
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Air Velocities. The dust-laden air stream was directed 
toward the test surfaces at three velocities—300, 900 and 
1400 fpm. They were chosen to provide a wide range of 


velocities such as might be present under various conditions 
in field dusting. 


Experimental Conditions. The test disks were exposed 
to the dust-laden air stream for a period of two minutes. 
The experiment was carried out at a relative humidity of 
60 percent. 


Deposit Measurement. The quantity of dust deposited 
on the test surfaces was determined by weighing the test 
disks on an analytical balance before and after exposure. 


Experimental Design and Statistical Analysis. A tandom- 
ized block design in four replications was used in the 
experiment which included a total of 96 tests. The data 
were subjected to statistical analysis which indicated that sur- 
face types, air velocities, and dust-particle sizes were all 
statistically significant. All three possible interactions be- 
tween any two of these variables also showed statistical 
significance (5). 

Summary of Results. The results of experiment No. 1, 
presented graphically in Figs. 4 and 5, while not clear-cut, 
suggest soric interesting and unexpected relationships. These 
are listed briefly below along with the investigators’ inter- 
pretations: 


e Effect of surfaces. There was no significant differ- 
ence in the dust deposition on the smooth and rough 


Fig. 6 (Left) Top and bottom magnified views of a bean leaf. The coordinate paper at the bottom of the top view was used to determine 

the magnification ¢ Fig. 7 (Right) Dust deposits on the bottom of bean leaves. Top view shows a leaf dusted at the 90-deg angle while 

the bottom view shows the dust deposit at a 45-deg angle. The dust deposit will be noted along the edge of the veins, also that the dust 
adheres to the “hairs” making up the pubescence 
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(sandblasted ) aluminum surfaces. 
However, there were large high- 
ly significant increases in deposi- 
tion on the wax and petroleum 
jelly surfaces (Fig. 4) in the case 
of the standard dust (large par- 
ticles). This was apparently due 
to the tendency of the dust to be 
embedded in the softer materials. 
Effect of particle sizes. An exam- 
ination of Fig. 4 will show that 
the two types of dust behaved 
differently. Little of the large- 
particled standard dust was de- 
posited on the metal surfaces, but 
there were large deposits of it on ra 
the softer surfaces. Apparently 
the larger particles which had 
comparatively high momentum 
(due to large mass) tended to 
embed themselves in the soft 
materials. The micronized dust, on the other hand, 
showed almost the opposite tendencies. The deposi- 
tion of this dust on metal surfaces was twice that of 
the standard dust. Perhaps the adhesive forces between 
the metal and the dust were greater for the smaller 
particles. On the wax and petroleum jelly surfaces, 
however, the deposit of micronized dust was far 
below that of the standard dust. Apparently the 
smaller particles, having less momentum, did not 
embed themselves in the soft materials. 

These relationships would suggest that in field 
operations, particle size might have considerable im- 
portance in gaining maximum dust utilization. Uni- 
formity of particle size might also be important. 


—— 


ment. 


¢ Effect of air velocity. The deposit «‘ the micronized 
dust increased as the air velocity increased, but deposi- 
tion of standard dust actually decreased with increased 
velocity (Fig. 5). An explanation of this trend will 
not be attempted, but the relationship suggests that 
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Fig. 10 The effect of plant surfaces on dust deposition. These graphs 
represent averages of all data in the plant leaf surface experiment 
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Fig. 8 (Left) A leaf mounted for dusting. The mounting holds the leaf flat and exposes 

only one side to the dust. 

respect to the aerosol stream © Fig. 9 (Right) Polarographic equipment for deposit measure- 

At left are four polarographic cells in which tests can be run. This multiple-cell 
arrangement speeded up the analysis procedure 
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It was adjusted to hold the leaf at 90 deg, 45 deg or 0 deg with 


air velocity as well as particle size may be important 
in field dusting. 


Experiment 2: Plant Leaf Surfaces: 


In the second experiment actual leaves from three dif- 
ferent kinds of plants were dusted with the micronized 
copper sulfate dust used in the first experiment. Three air 
velocities were again used and the leaves were placed at 
three different angles with respect to the airdust stream. 
Details of the tests are summarized below. 


Leaf Surfaces. Bean, tomato and lettuce leaves were 
selected for the tests. The tops and bottoms of the leaves 
were treated as separate surfaces, consequently a total of six 
surfaces were considered. The bean leaves were rather 
smooth with a very fine pubescence. Their bottoms had 
veins of moderate size which were also pubescent (Figs. 6 
and 7). The tomato leaves were more pubescent and had, 
more pronounced veins on the bottom. The lettuce leaves 
had smooth waxy surfaces, but were wrinkled into uneven 
contours. 


The leaves were mounted in metal frames in such a way 
that they were held flat and only one side was directly ex- 
posed to the dust. Fig. 8 shows a leaf mounted in a frame 


for dusting. (Continued on page 31) 
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Fig. 11 The effect of leaf angles on dust deposition. These graphs 
represent averages of all data in the plant leaf surface experiment 
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ALL SPECIFICATION 
STYLES OF SUINGLES 


ROLL ROOTING 
exPOSED mospor * 


CONCEALED 
NAILS FUCADLADY, 
ROLL ROOLTING 
CONCEALED @&, 
NAILS 4°UCADLAP 


DOUBLE COVERAGE y 
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Fig. 1 Minimum pitch requirements for various asphalt roofing 
products 


eee as, ee 
GA _ 27 CMPORARY NAILING 
7B NAILS 18° APART ~— = 
ap f — re 
NAILS STAGGEREQ 
a ROWS 2*APAQT 


a3 * 


NAILS 2°APART 
IN ROW f 
FROM COGE OF & ‘ F 
ROOFING SHEETS OVERWANG CAVES 

[ AND RAKE EDGES Ya" TO %8° 


Fig. 2 Exposed-nail method of applying roll roofing 
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Fig.4 The 19-in selvage double-coverage roll roofing 
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Fig. 5 End-joint detail of 19-in selvage roofing 
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Asphalt Roofing# 


James L. Strahan 
Fellow ASAE 


HE traditional prepared asphalt roofing product for 
application to low-slope wood decks, and up until 
quite recently the only one for this use, has been a 
sheet material commonly called roll roofing, which is manu- 
factured in different weights to different finish specifications 
and specified to be applied by several different methods. 
The selection of an asphalt roofing product for any 
particular structure is importantly related to the pitch of the 
roof deck to be covered, as indicated in Fig. 1. Roll roofings 
are best adapted to pitches below 4 in per foot, though they 
can be used with equal success on steeper pitches, but shin- 
gles have been restricted to the steeper pitches (4 in per 
foot or over), except when the application is controlled by 
a special, more rigorous specification. It is now of interest 


and appropriate to discuss both roll products and shingles 
in connection with low-slope roofs. 


Roll Roofing 


Two methods of application are available. In one case 
all nail heads are concealed and in the other they are ex- 
posed. Because there is a natural tendency for nails to creep 
or start out of wood, it is preferable for the best and longest 
service to use the concealed nail method, even though it is 
slightly more expensive in time and materials. Fig. 2 
illustrates the method of applying roll roofing by the ex- 
posed nail method. Fig. 3 shows the concealed nail method 
which is satisfactory, when using a 4-in headlap, on pitches 
down to 1¥% in per ft. But greater life in service can be 
obtained if a special product, called 19-in selvage double- 
coverage roofing, is applied as shown in Fig. 4. This product, 
sometimes referred to as “split sheet’ roll roofing is con- 
structed with 17 in of the 36-in width finished with colored 
granules and 19 in unsurfaced. In applying it, the surfaced 
portion of each course is applied to overlie the unsurfaced 
or selvage portion of the preceding one to which it is 
secured with an asphalt adhesive. The result is a double 
thickness of material over the whole deck, and because the 
selvage, unsurfaced portion, is the only part that is secured 
by nails to the deck, no nail heads are exposed when the 
job is completed. 


Paper presented at a meeting of the North Atlantic Section of 


the American Society of Agricultural Engineers at Ithaca, N. Y., 
August, 1956. 


The author—JAMEs L. STRAHAN—is technical director, Asphalt 
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on Low-Slope Roofs 


The author presents a concise description, supplemented by illustra- 
tions showing construction details, of the different methods in use 


for the application of asphalt roofing products to low-slope roofs 


The 19-in selvage double-coverage roofing can be used 
with safety and satisfaction on pitches as low as 1 in per ft 
when the manufacturer's application specifications are fol- 
lowed carefully. This latter caution is important, because 
some of these roofings require a hot asphalt adhesive 
whereas others can be applied with a cold cement. If the 
same manufacturer furnishes both the sheet and the adhe- 
sive, and also supplies an instruction sheet with the material, 
no trouble should develop when instructions are followed. 

Special attention should be given to making end laps 
which are specified to be 6 in wide. Fig. 5, step 1, shows 
the overlapped portion of the sheet secured to the deck 
with a row of nails located 1 in in from the end of the 
surfaced portion of the sheet, the nails being spaced 4 in 
apart in the row. Asphalt cement is then spread evenly over 
the full width of the lap as shown in step 2, and the over- 
lying sheet is brought down and pressed into the cement. 
The overlying sheet is then secured to the deck with a row 
of nails located 1in from the end of the sheet, driven 
through the unsurfaced, selvage portion of the sheet only, 
the nails being spaced on 4 in centers. This is shown in 
step 3 which also indicates how all nails heads are con- 
cealed when the application is completed. 


Shingles 


With the introduction of ranch-type houses and the later 
contemporary styles, a demand developed for the use of 
shingles on the low-slope decks which these styles called 
for. The Asphalt Roofing Industry Bureau, therefore, 
undertook an investigation of shingle performance on slopes 
below 4 in per ft which had for its objective the develop- 
ment of a specification that would be demonstrably tear and 
leak-resistant to the satisfaction of the Federal Housing 
Administration and other agencies concerned with home 
financing and material performance. 

Previous wind-tunnel testing had already provided some 
fundamental data on tear resistance of different shingles and 
had demonstrated the advantages of using a proper cement 
for securing free-tab shingles when used in windy locations. 


DOUBLE UNDERLAY CEMENTED. >. 


TO PROVIDE EAVES FLASHING 


Fig. 7 Eaves flashing detail showing two plies of underlayment 
cemented together 
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But an investigation of leak resistance required the design 
of a different type of test equipment. What finally came up 
was a machine which could blow measured quantities of 
water in the form of a spray against test panels set at dif- 
ferent pitches under wind pressures resulting from velocities 
which could be controlled between 10 and 75 mph. This 
stream of wind-driven water was directed at a specific target 
area of the test panel through a 7 x 22-inch orifice centered 
at a predetermined distance from the target. Means were 
provided for controlling both air velocity and water volume 
as well as for measuring the physical effects on the test 
panel. Adequate reproducibility was demonstrated thus 
insuring dependable results, and, therefore, although a strict 
correlation with outside weather conditions was neither 
attempted nor achieved, specific performance comparisons 
between different shingle applications could be obtained. 
With the aid of this equipment, a specification for the 
application of free-tab, square-butt, strip shingles was 
developed and was accepted by FHA for use on insured 
properties. This occurred two years ago and is reflected in 
FHA’s Use of Materials Bulletin No. UM-18, dated April 
2, 1954, entitled ‘Asphalt Strip Shingles on Low-Pitched 
Roofs”’. 

The specification is illustrated in Figs. 6 to 8. It is 
basically different from the normal specification used on 
steeper slopes in only three respects, as follows: 


¢ The underlayment of saturated felt is doubled by lap- 
ping each course over the preceding one 19 in. 
¢ In areas where the January daily average temperature 
is 25 F or less, or wherever there is a possibility of ice 
forming along the eaves and causing a backup of 
water, that portion of the felt underlay that extends 
from the eaves up the roof far enough to overlie a 
point 24 in inside the interior wall line of the build- 
ing is treated as follows: Plastic cement is applied at 
the rate of 2 gal per 100 sq ft to the surface of the 
underlying portion of each course. The overlapping 
portion of each succeeding course is pressed into the 
cemented area, in effect creating a completely water- 
proof membrane over this vulnerable area of the roof. 
(Continued on page 31) 
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Fig. 8 Shingle application over double underlayment 
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Heating Alr 


by Solar Energy 


Pending fuel-supply shortages and the likelihood that nuclear fuels will not be 
sufficient to supply all the necessary future power demands, has led engineers 
to explore the possibilities of using solar energy for farm heating systems 


ITTLE research has been reported concerning the possi- 
bilities of using a solar-energy heating system on the 
farm, even though it appears to be a logical place to 

begin since large areas are available for placing collectors 
and storage units. The energy requirements for the farm 
are low as compared with the available energy falling on the 
area. The temperature rises required for drying products 
and for use with the ventilation of buildings are lower than 
for house heating. There is a year-round requirement for 
warmed air because a solar-energy system that will heat air 
efficiently and economically could be used on the farm for 
drying hay and grain in the summer and fall, and for 
supplying heat to farm buildings in the winter and spring. 
Although considerable work has been done to heat water 
with solar energy, a limited amount of work has been carried 
on to apply the principles to farm operations. For this reason 
the project reported in this paper was started in an attempt 
to design a collector for solar energy which would heat air. 

The collector used in this experimental work consists of 

a metal absorber plate with an air space and insulation 
below, and an air space and one sheet of standard window 
glass above the plate (Fig. 1). The air to be heated is drawn 
through the two air spaces thus passing on both sides of the 
absorber plate. The metal absorber plate is coated with a 
paint having a high absorptivity in the solar-energy spec- 
trum. The coating recommended by Carnes (2) * seems the 
most satisfactory. It consists of a mixture of lampblack, 
asphalt paint, turpentine, and gasoline. Turpentine and 
lampblack were added to the asphalt paint to prevent gloss. 
The gasoline serves as a thinner. 


Paper presented at the winter meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December, 1955, on a 
program arranged by the Farm Structures Division, and approved as 
Scientific Journal Article No. 1947 of the Michigan Agricultural 
Experiment Station. 

The authors—F. H. BuELow and J. S. Borp—are, respectively, 
assistant professor and associate professor of agricultural engineer- 
ing, Michigan State University. 

*Numbers in parentheses refer to the appended references. 
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The collector was mounted so that it could be rotated 
and tilted to keep it at a fixed angle with respect to the 
sun (Fig. 2). Constant operating conditions for test pur- 
poses were thereby achieved. The collector was made 
rotatable by constructing it on a two-wheeled trailer. Tilting 
was made possible by mounting the collector frame so it 
could be rotated about a horizontal pipe. The collector unit 
was approximately 3 ft wide and 5 ft long. Air plenum 
chambers were constructed at each end of the collector to 
give a more uniform distribution of air velocity across the 
entire width of the absorber plate. 

Instrumentation consists of (a) a calibrated vane anem- 
ometer to measure the rate of air flow through the unit, 
(4) a psychrometer to obtain the humidity of the air, (c) a 
pyrheliometer to measure the rate of incoming solar energy, 
and (d) thermocouples to measure incoming and outgoing 
air temperatures. All test measurements were taken under 
steady-state conditions; that is, when the temperatures, air 
velocity, and solar radiation were constant with time. 


Mathematical Analysis of Collector Operation 

The amount of testing required to define completely 
the operating characteristics of solar-energy air heaters 
would be extensive. Therefore, an attempt was made to 
analyze the operating characteristics mathematically. Severai 
assumptions were necessary to make a general analysis pos- 
sible. Although all the factors of a given collector design 
cannot be defined exactly, the approximate results given by 
the analysis would be valuable for determining the operat- 
ing characteristics. 


The following notation will be used in the derivation of 
the mathematical expressions: 


A, area of the collector, sq ft 


R, rate at which solar energy falls on surface of collector, 
Btu per sq ft per hr 


U, over-all coefficient of heat transfer between air in the 
collector and outside air, Btu per sq ft per hr per deg F 


m, mass flow rate of air through the collector, lb per hr 
E, fraction of incoming radiation absorbed by absorber plate 


C, specific heat at constant pressure of air passing through 
the collector, Btu per lb deg F 


t, mixing cup temperature of the air at any point in the 
collector a distance A from the leading edge, deg F 


t, Outside air temperature, deg F 
t,, temperature of air entering collector, deg F 


An energy balance may be written for the collector 
shown in Fig. 1 by assuming that steady-state conditions 
exist, that the radiant energy falling on the surface of the 
collector is constant with time and at all points, and that 
there is negligible heat conduction in the absorber plate. 
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The area A is equal to the collector length when the width 
is unity. Therefore, the length may be expressed as A. 

The energy absorbed by the absorber plate for a collec- 
tor of length or area dA is 


Energy in=ERdA 
Assuming that the energy lost at any point in the collec- 
tor is proportional to the temperature difference between the 


air inside and the air outside of the collector, energy lost 
can be expressed as 


Energy lost=U(t—t,)JdA 
The energy carried out of area dA by the air passing 
through is 
Energy gain by air=mCdt 


The energy balance, in which the energy absorbed is 
equated to the energy lost and that picked up by the air, is 


ERdA=U(t—t,)dA+ mCat. 
Separating the variables gives 
dA=(mCdt)/{[ER—U(T—T,)}. 
Letting ‘=, when A=O and integrating gives 
A=(mC/U )loge[ ER—U(t.—t.) }/[ER—U(t—t.) } 


Letting N=UA/mC and solving for temperature rise (¢—t,) 
gives 
t—t.=ER/U(1—e* ) + (te—toJe*® 


If the entering air temperature is the same as the outside 
air temperature, the equation simplifies to the form 


t—t,=ER/U(1—e*) 


The equation for the maximum temperature rise is ob- 
tained by letting the outgoing air temperature equal the 
entering temperature and is 

t—t,=ER/U 


Collector U Value 

Tests, with the collector, were made with one-half-inch 
air spaces above and below 
the absorber plate and with a 
single sheet of double-strength 
window glass covering the 
collector. From the test data 
the value of U was deter- 
mined to be 2.35 for the col- 
lector (1). A plot of the 
actual versus calculated values 
for temperature rise (Fig. 3) 
shows the validity of the 
mathematical expressions for 
the type of collector used. The 
actual and calculated values 
shown by the graph are all 
within 7 deg F of each other, 
or assuming the experimental 
values to be correct, the for- 
mula gives values with a max- 
imum error of 10 percent. 
The average error for all tests 
was 5.6 percent, or 2.9 deg F. 


ee 
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Discussion 


Since the equations developed predicted the operation of 
the collector closely and are similar to the equations devel- 
oped by other researchers (3, 4), they may be used to deter- 
mine the operating characteristics of collectors. It is assumed 
that the entering air temperature is the same as the outside 
air temperature in order to simplify the discussion. 

Fig. 4 shows the relationship of the rate of air flow 
through the collector and the temperature rise in the air 
when the U value of the collector is 2.5, 1.0, or zero. For 
this plot it was assumed that the rate of incoming energy 
was 350 Btu per sq ft-hr, the absorptivity was 0.9, the 
specific heat of the air was 0.245 Btu per lb-deg F, and the 
area of the collector was one sq ft. It may be noted that, if 
only a small temperature rise is required, the U value of the 
design is not a large factor in determining the temperature 
rise of the air because the curves converge at the high air- 
flow rates. Therefore, in many designs it may be more 
economical to use one sheet of glass rather than two. The 
temperature may be increased by decreasing the air flow per 
unit area, which would mean a slight increase in area to 
maintain a given total air-flow rate. 


The efficiencies and air heat gains for the three U values 
are plotted against the air-flow rate in Fig.5. The same 
constant parameters were used for these curves as for those 
in Fig. 4. The curves show a rapid increase in efficiency and 
energy gain at the low air-flow rates and less rapid increases 
at the high rates. The maxifnum efficiency that can be 
obtained is the absorptivity of the collector, which was as- 
sumed to be 90 percent for the glass and absorbing paint 
combination. 

The relationship between the temperature rise and the 
heat gain and efficiency is shown in Fig. 6. These curves 
also illustrate that the efficiency drops rapidly with an 
increase in temperature rise and that the U value of the 
collector is most important with large temperature rises. 
Therefore, with large temperature increases, the high loss 
in efficiency may be avoided by adding more insulation and 
by using more layers of glass. 


Fig. 2 Experimental trailer-mounted, solar-energy collector and instruments used in MSU tests 
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Fig. 3 Calculated and measured temperature rises for experimental 
solar-energy collector 


The equations indicate that the temperature rise of air 
passing through the collector is a function of area and thus 
does not depend on the length and width of air passages. 
However, it has been noted that the convection coefficients 
do depend on the length of the air passages, and therefore a 
different U value will result if the length of the ducts are 
changed (1). The design requirements of a collector will 
determine the practical minimum length for a duct. 

The portion of incoming solar energy absorbed by the 
absorber plate does not remain constant as more layers of 
glass are added, but decreases with each layer. Therefore, 
not only the U value of the collector will be decreased by 
the addition of more glass, but the absorptivity will also be 
decreased somewhat and will partially counteract the advan- 
tages of a lower U value. The number of glass cover plates 
will need to be determined for each design on the basis of 
both the additional energy gained and the cost of the addi- 
tional glass as compared to a larger collector with less glass. 

The general equation developed shows that the tem- 
perature rise of the air passing through the collector is 
decreased when the entering air temperature increases and 
the outside air temperature remains the same. Therefore, 
the efficiency is highest when the temperature of the enter- 
ing air is the same or lower than the outside air temperature. 

It was also found that for best heat transfer character- 
istics, the spacing between the absorber plate and the glass 
or insulation should be reduced until the pressure drop is 
the maximum that can be tolerated (1). 


A Farm Design 
A design for a farm illustrates more clearly the energy 
obtained. Assume that the collector consists of a single cover 
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Fig. 5 Relationship of efficiency and heat gain to air-flow rate for 
three different over-all coefficients of heat transfer 
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Fig. 4 Relationship of temperature rise and flow rate with three 
different over-all coefficients of heat transfer 


plate so that its U value is approximately 2.5 Btu per sq ft-hr 
deg F, that the solar energy falling on the surface of the 
collector is 350 Btu per sq ft-hr, and that the desired tem- 
perature rise is 50 deg F so the operating efficiency of the 
unit is about 70 percent. The 50-deg temperature rise may 
be used in winter for tempering the ventilating air of the 
farm buildings and in the summer to increase the drying 
rate of grain and hay. If the collector area is 1000 sq ft, the 
energy gained by the air will be 246,000 Btu per hr, which 
is equivalent to approximately two gallons of fuel oil per 
hour or to 72 kw. The air-flow rate through the collector un- 
der the given conditions would be approximately 4500 cfm. 

If air warmer than outside air is supplied at the inlet to 
the collector, the efficiency of the unit will decrease. There- 
fore, when only a portion of a given air supply is to be 
heated, it is preferable to heat the cooler portion. For 
example, it is more efficient to heat the outside air entering 
a barn in winter than it is to recirculate the inside air 
through the collector and blow outside air directly into 
the building. 


References 


1 Buelow, F. H. The effect of various parameters on the design 
of solar energy air heaters. Unpublished PhD thesis, Michigan State 
University, 1956. 

2 Carnes, A. Heating water by solar energy. AGRICULTURAL 
ENGINEERING, June, 1932. 

3 Hottel, H. C. and Whillier, A. Evaluation of flat plate solar 
collector performance. Paper presented at conference on solar 
energy: the scientific basis, University of Arizona, Tuscon, 1955. 

4 Masson, H. Low-temperature solar collectors. Paper pre- 
sented at conference on solar energy: the scientific basis, at the 
University of Arizona, Tuscon, 1955. 

5 Putnam, P. C. Energy in the future D. Van Nostrand Co., 
New York, 1953. 


seen enreans se 
300) Sy = a Sa ANS UOmBRe 
A 
HEAT GAIN, 200 


me(t~- t), 
BTU ne ft-2 150) 


EFFICIENCY, 
PERCENT 
iS 


* 
ous SOS Ue 
CCPC 
COO 


80 120 160 200 240 280 320 360 
TEMPERATURE RISE, (1-1), F 


Fig. 6 Relationship of efficiency and heat gain with temperature 
rise for three different over-all coeffifficients of heat transfer 


AGRICULTURAL ENGINEERING * JANUARY * 1957 


Senet nage eeeae 


oe 


en 


oe 100 ae 
* -“ _ Bi 
ee 4 U=2.5 iB 
. 60 mers & _ a, 

Lassie t 22 x 3 
- , . 
Ge eee CM SS C—“#EEN 2 
ee 4 e 
eal Dy. 
oe a By 
i : : 350 100 100 ae 
a ae 200 60 er = 
soe a / a o a 
are ti // 20 20 ie a 
a SERRE: | yo 
: a °o 10 20 30 40 30 ° r is 
ate ee eee 
f 7 ate 


np al 
3 


... Surfaces Affect Dust Deposition 
(Continued from page 25) 


Dusting Material. Only copper sulfate dust of the type 
previously referred to as “micronized’’ was used in this 
experiment. 


Air Velocities. The dust was directed at the leaves in 
an airstream with air velocities of 300, 900 and 1500 fpm. 


Leaf Angles. In this experiment the leaves were mounted 
in such a way that the air-dust stream struck the surfaces at 
three different angles—90 deg. (or perpendicular), 45 deg., 
and 0 deg. (or parallel). Fig. 8 shows the adjustable mount 
used to hold the leaves during the tests. 


Experimental Conditions. As in the first experiment the 
leaves were exposed to the air-dust stream for a period of 
two minutes at a relative humidity of 60 percent. 


Deposit Measurement. The quantity of dust deposited 
on a leaf was determined by washing the deposit from the 
leaf and chemically analyzing the wash solution. First one 
square inch of the exposed leaf was cut out and washed in 
25 ml of an electrolyte solution. This solution was then 
analyzed for copper content by means of the polarograph, an 
electrochemical instrument for analysis (Fig. 9) (6). 


Experimental Design and Statistical Analysis. The ex- 
perimental design was a randomized block with three vari- 
ables and four replications. A total of 216 tests made up 
the experiment. The validity of the results was tested by 
means of an analysis of variance. The effects of kind of 
surface-angle variation, air-velocity variation, and the inter- 
action between surfaces and angles all showed statistical 
significance (5). 


Summary of Results. The results of experiment No. 2 
are presented in Figs. 10 and 11. They are summarized with 
the investigators’ interpretations as follows. 


¢ Effect of leaf surfaces. In general there was no sig- 
nificant difference between deposition on the bean 
and tomato leaves (both pubescent). There was a 
significantly lower deposit on the lettuce leaves. On 
all three plants, however, there was a significantly 
higher deposit on the lower than on the upper surfaces 
of the leaves (Fig. 10). In the case of the bean and 
tomato leaves this might be explained by presence 
of the veins which appeared to collect large concen- 
trations of dust. 


¢ Effect of leaf angles. Fig. 11 shows the average depo- 
sition of dust at the various angles. It can be seen 
that the deposition on the lower surfaces of the leaves 
was actually larger at 45 deg than at 90 deg. On both 
the upper and lower surfaces there was a highly sig- 
nificant deposit on leaves held parallel to the air-dust 
stream. These facts might be partially explained by 
turbulence in the air stream and by veins and pubes- 
cence on the bottoms of leaves. Further study would 
be required to completely evaluate and understand the 
relationships. 


Summary 


An ‘attempt was made to learn the manner in which 
the nature of plant surfaces affects the deposition of pesti- 
cidal dusts. The approach used was that of actually de- 
positing dust on a group of representative surfaces under 
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controlled conditions. In addition, certain other factors 
including air velocity, dust-particle size and leaf angle were 
varied to determine their interaction with surface effects. 
Two general types of surfaces were used in the experi- 
mental work. First, an experiment was run using a group 
of non-plant surfaces. In the second experiment actual 
leaves from bean, tomato and lettuce plants were used. 


Randomized block designs and statistical analyses were 
used throughout the study to ascertain the validity of the 
results. 

The study indicated that the pubescent surfaces of bean 
and tomato leaves were more favorable for dust deposition 
than the waxy surfaces of the lettuce leaf. The study also 
showed a significantly higher deposit on the lower surfaces 
of the leaves than on the upper when both surfaces were 
exposed directly to the dust stream. This may have been due 
to protruding veins. 

Some of the more surprising results of the study involved 
the interactions between surfaces, particle sizes, air velocities 
and leaf angles. For example, a larger percent of a fine dust 
was deposited on metallic surfaces while a larger percent of 
coarse dust was deposited on the soft wax and petroleum 
jelly surfaces. It was also found that while the deposit of 
the finer dust increased with an increasing air velocity, the 
deposit of the coarser dust actually decreased with an in- 
creased air speed. Perhaps an optimum particle size might 
be important in field dusting. 


Another surprising result and a difficult one to explain 
was the increase in the percent of dust deposited as the leaf 
approached a position parallel to the air-dust stream rather 
than perpendicular to it. 
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. . . Asphalt Roofing on Low-Slope Roofs 


(Continued from page 27) 


¢ All tabs are cemented to the underlying shingle with 
a spot of quick setting cement. This treatment is rec- 
ommended for use on steeper pitches in areas subject 
to high winds, but in this specification, designed for 
use on low pitches, it is mandatory regardless of anti- 
cipated wind severity. 

The application methods mentioned in this paper are 
discussed in detail in the technical publication ‘Manufac- 
ture, Selection and Application of Asphalt Roofing and 
Siding Products,” available on request to Asphalt Roofing 
Industry Bureau, 50 East 42nd St., New York. 


31 


ee 


pp ! 
: es ee 


ee een Ty 


New Terrace 


Construction Technique 


"T esced in tis as understood today, was first intro- 
duced in this country by P. H. Mangum of North 
Carolina in 1885. It has since proven to be an effective 
means of controlling erosion on rolling land. Farmers, how- 
ever, have been reluctant to use terraces, due largely to the 
difficulty of farming terraced land, because of the obstruc- 
tion of the terrace itself, crooked rows, point-row area 
between terraces, and ponding in the terrace channels. Im- 
proved methods of terrace design and construction need to 
be found if terraces are to be used to such an extent as to 
reduce to permissible rates the erosion losses on rolling 
cropland. 

The purpose of this paper is to present a method by 
which terraces of less curvature, terrace channels with accu- 
rate grades, and terrace systems with reduced point-row area 
may be constructed. 


Layout of a Conventional Terrace System 


The first step of the conventional method is the layout of 
a system of terraces using the procedure commonly used in 
the past. These terraces will be referred to as conventional 
terraces. The following procedure is suggested for the lay- 
out of conventional terrace systems: 


e Locate the high point of the area to be terraced. 


Paper presented at the winter meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December, 1955, on a 
program arranged by the Soil and Water Division. Approved for 
publication by the director of the Missouri Agricultural Experiment 
Station as Journal Series Paper No. 1593. 
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Fig. 1 Graphical representation of how terrace spacing is improved 
by varying the grade of individual terraces 
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¢ Determine the average slope of the land draining into 
the first terrace. 

* Locate the first terrace so that the spacing above it is 
as recommended. 


¢ Locate the second and succeeding terraces. 


When a variation in slope between terraces in different 
parts of the field is encountered, a variation in spacing results 
if the terraces are laid out to the same grade. Such terraces 
are closer than recommended on the steeper slopes, thereby 
increasing the difficulty of operating machinery on the area. 
They are spaced farther apart than is recommended on the 
flatter slope which may result in excessive erosion. 

To improve spacing, the grade of each individual terrace 
may be varied. For example, in Fig. 1 the land slope is 6 
percent near the outlet and decreases to 4 percent at the 
upper ends of the terraces. Both terraces are 1600 ft long. 
If a 4-ft vertical interval is used in spacing the terraces and 
both are staked using a 0.3 percent grade, they will be 67 ft 
apart on the 6 percent slope and 100 ft apart on the 4 per- 
cent slope. They are closer than desirable on the steep slope, 
too far apart on the flat slope, and properly spaced on the 
5 percent slope. If the second terrace is staked using a 
steeper grade than the first, the spacing will be increased in 
the lower section of the terrace and decreased in the upper 
section. By using a 0.35 percent grade for the second ter- 
race, the spacing at the lower end of the terrace is increased 
to 74 ft and the spacing at the upper end is decreased to 90 ft 
as shown in Fig. 1. The maximum width of the point-row 
area is thereby reduced from 33 ft to 16 ft. These terraces 
will be more effective in controlling erosion and will be 
easier to farm. The spacing of some terraces may be im- 
proved by varying the grade in short sections of the terrace. 
The use of different channel grades is limited by the range 
of safe grades, the variation of the land slope, and the 
number of terraces. 


No definite set of rules can be given to follow in the 
layout of a terrace system, because each field presents a dif- 
ferent problem. Good judgment and consideration of all 
contributing factors is required to obtain the best possible 
layout of terraces on each field. 

Unfortunately, even with the best layout and construc- 
tion procedures, conventional terraces on irregular topog- 
raphy are often quite crooked and have a large area of 
point rows between them. A new technique is therefore 
presented here as offering possibilities for the layout and 
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Terraces that are easier to farm and that lower 

farm operating costs, by reducing the point-row 

area on cropland and other shortcomings of con- 

ventional terracing, are made possible by a new 

technique developed by agricultural engineers 
and known as “parallelized terracing” 


construction of improved terrace systems, and referred to as 
the “‘parallelized terrace system.” 


Layout of a Parallelized Terrace System 

In the design of a parallelized terrace system, sharp 
curves are eliminated and point-row area is reduced by vary- 
ing the depth of cut and/or the grade of the terrace channel. 
Varying the depth of cut is used principally for moving 
short sections of a terrace uphill or downhill, whereas vary- 
ing the channel grade is more useful when moving longer 
sections. The following procedure is suggested: 

1 Stake out a system of conventional terraces using a 
grade less than the grade desired for the completed ter- 
races. (The parallelized terraces will be shorter than the con- 
ventional terraces, and thus the grade will be increased. ) 

2 Prepare a map of the area to be terraced. The map 
should include the boundary of the field, the terrace outlet, 
the staked conventional terrace lines, and the elevations 
along the terrace lines. 

A rapid way to make this map is by means of a transit- 
stadia survey. The stadia man follows each conventional ter- 
race line giving readings at each stake. The transit man 
takes only the stadia interval and the azimuth. In addition, 
at one stake of each terrace, the vertical angle is also taken 
to determine the elevation of that station. From that eleva- 
tion and the grade or grades to which the terrace was staked, 
the elevation at any point along the terrace line can be de- 
termined. Furthermore, the average slope between terraces 
may be found at any location after the map is plotted. Addi- 
tional stadia readings are taken to locate the outlet and field 
boundary. This survey data is plotted to scale. A scale of 
one inch equals fifty feet is usually satisfactory. A map ob- 
tained in this manner is shown in Fig. 2. 

3 Design a system of parallelized terraces on the map. 
Although no definite rules may be given for this procedure, 
some of the general principles which should be considered 
are as follows: 

(a) Design the parallelized terraces so that, insofar as is 
possible, the sharp curves and minor irregularities of the 
terraces are eliminated, the point-row area is reduced, and 
any remaining point rows are easily farmed. 

(b) Vary the channel grades and depth of cut within 
allowable limits. The change in depth of cut at a point may 
be estimated by multiplying the horizontal deviation from 
the conventional terrace by average slope between terraces. 

(c) Keep the entire system in mind while designing the 
individual terraces. 
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Fig. 2 Map of a conventional terrace system, 
including elevations along the terraces, and 
the parallelized terrace system designed from 


this map 
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Fig. 3. Point-row area of conventional ter- 


race system shown in Fig. 2 
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Fig. 4 Point-row area of parallelized terrace 


system shown in Fig. 2 
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. . . Parallelized Terracing 


(d) Readjust terrace locations whenever the system de- 
sign can be thereby improved. 

The parallelized terrace system designed for the mapped 
field is also shown in Fig. 2. 

4 Transfer the parallelized system design to the field. 
The horizontal distance between the parallelized and con- 
ventional terrace at each stake location is scaled from the 
map and recorded. In the field, parallelized terrace stakes 
are then set this distance from the conventional terrace 
stakes. 

5 Check the parallelized terrace lines in the field to cor- 
rect small inaccuracies in mapping and design. This is ac- 
complished by two men walking adjacent terrace lines with 
a tape or string stretched between them and adjusting the 
lines as necessary. 

The point-row area of the conventional terrace system 
mapped in Fig. 2 is shown in Fig. 3. Thirty-two percent of 
the total area between terraces is in point rows, and 7 per- 
cent of this area requires both turns to be made within the 
field. The point-row area of the parallelized terrace system 
of the same field is shown in Fig. 4. The point-row area 
has been reduced to 11 percent of the total, and less than 1 
percent has rows with both turns within the field. 


Determining Grade Line Elevations 

To construct terraces with varying depths of cut, soil 
must be moved from locations where more material is exca- 
vated than is needed for the fill, to places where additional 
fill is needed. Grade line elevations for the channel of each 
terrace should be selected so that the soil excavated balances 
that needed for the fill and so that the distance this soil must 
be moved is held to a minimum. 

The desired terrace cross sections for the land slopes and 
terrace heights given in Table 1 were plotted to scale. Lines 
corresponding to the land slope were drawn successively at 
depths of cut differing by 0.5 ft on each cross section. One 
cross section is shown in Fig. 5. The cross-sectional area 
excavated and the area filled at each depth of cut was 
computed, and these were plotted as shown in Fig. 6. At 
the depth of cut where the excavation and fill curves cross, 
the soil excavated is equal to the soil needed for the fill. 
This depth of cut is referred to as the normal cut. The 
normal cuts for terraces of the given cross sections are 
shown in Table 1. 

The difference between the cross-sectional areas of exca- 
vation and fill for each 0.2 ft of depth is shown at the side 
of the graph in Fig. 6. The differences of any two successive 
values are nearly constant for the entire range of depths of 
cut. This was also found to be true for the other terrace 
cross sections given in Table 1. Therefore, the average of 


Fig.5 Desired terrace cross section used to determine cross-section 
area of excavation and fill at various depths of cut, for a terrace 


height of 18 in 
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TABLE 1. TERRACE CROSS SECTIONS AND NORMAL CUTS 


FOR GIVEN SLOPES 


Channel Ridge 


Normal cut (ft) 


Slope Front Front Back bottom top for 
ofland channel ridge ridge width, width, terrace height of 
% slope slope slope ft ft 18 in 15 in 
2 6:1 6:1 8:1 6 3 0.85 0.72 
4 6:1 6:1 a 6 3 0.97 0.82 
6 6:1 34 6:1 6 3 1.01 0.86 
8 ¥71 4:1 py | 4 3 we 0.93 
10 4:1 4:1 4:1 4 2 1.11 0.93 
12) 3:1 3%: 4:1 3 2 1.22 1.04 


the depths of cut along a terrace must be equal to the normal 
cut for that terrace if the excavations and fills are to balance. 

To determine the proper grade-line elevations for a ter- 
race, the channel grade-line elevation for any station along 
a terrace is assumed to be the ground elevation of the con- 
ventional terrace minus the corresponding normal cut. From 
this trial elevation and the channel grade or grades selected 
for the terrace, the trial grade-line elevations for all stations 
of a terrace are determined. 

The profile of the ground surface along each parallelized 
terrace is obtained by taking rod readings with a level at the 
base of each stake. From the profile elevations and the trial 
grade-line elevations, the depth of cut at each station of the 
parallelized terrace is computed. These depths of cut are 
averaged. If the average is equal to the normal cut for that 
terrace, the excavations and fills will balance. If the average 
is less than the normal cut, the grade-line elevations are 
lowered by the difference, and if greater they are raised, so 
that the average depth of cut equals the normal cut. 


Terraces with sections in which large excavations or large 
fills predominate sometimes occur. When this condition is 
encountered, soil movement may be reduced if the terrace 
is divided into sections and the grade-line elevations are 
determined for each section independently. Where these 
sections join, the grade is adjusted for a few stations each 
way. This grade should be within the allowable limits. If 
soil is needed to fill ditches or depressions near or between 
the terraces, the grade-line elevations may be lowered to 
secure such soil. 


Construction of Parallelized Terraces 

The construction of terraces with varying depths of cut 
requires equipment capable of relatively long soil moves. 
Therefore, scoops, bulldozers, or similar equipment are 
necessary for constructing parallelized terraces. 


cuT EXC-FILL 
LAND SLOPE — 6% | as aad 555° 
TERRACE HEIGHT — 16” a 22 473" 
20 39.5 
- EXCAVATION 18 315" 
t 6 24.0" 
ia | | a 155° 
5 NORMAL CUT -1.01"| 2" 7.5” 
3° ' 10 -0.s° 
$ 0.8 -90" 
- 06 -175" 
e 04 -255" 
a oz -335" 


CROSS SECTION AREA (SQ.FT) 


Fig.6 Curves showing the cross-sectional area excavated and filled 

at various depths of cut for the terrace cross section shown in Fig. 5. 

Additional graphs for other cross sections were used to obtain the 
normal cuts in Table 1 
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Since parallelized terraces are constructed with varying 
depths of cut, the elevation and location of the terrace chan- 
nel and ridge must be frequently checked during construc- 
tion. The system described in the following paragraphs 
makes it possible for the machine operator to check the 
terraces accurately, thereby eliminating the need for addi- 
tional assistance or checking. 

A hub stake is set uphill and perpendicular to the ter- 
race line at a given distance from each parallelized terrace 
stake. The distance is selected so that these hub stakes will 
not be disturbed by the machine that is constructing the ter- 
races. The machine operator is supplied with a hand level 
and a surveying rod with a point on its base. The surveying 
rod is stuck beside the hub stake, and its target is set on a 
predetermined reading which will be level with the oper- 
ator’s eye when the bottom of the channel is excavated to the 
correct depth. This reading and the depth of cut required 
at the channel stake is written on the hub stake. To check 
the terrace channel, the operator, standing in the center of 
the channel, sights through the hand level to the target of 
the surveying rod. If the bubble is centered when the hair- 
line is on the target, the channel is excavated to the correct 
depth. When it is not centered, he can determine the depth 
still required by centering the bubble and noting the 
difference. 

The method of determining the target setting for check- 
ing the terrace channel is shown by the field notes in Table 
2. The height of instrument is written across the columns 
above the stations to which it applies. The stations along the 
terrace are entered in column 1. The depths of cut and the 
grade-line elevations that were selected are given in columns 
2 and 3, respectively. In column 4 are the computed grade 
rod readings. The rod readings at the base of the hub stakes 
are recorded in column 5. The vertical difference 
between desired channel bottom and the base of 
the hub stake (column 4 minus column 5) is 
recorded in column 6. The values in column 6 
are subtracted from the eye height, when stand- 
ing, of the machine operator to give the target 
settings in column 7. The target setting and the 


depth of cut required at the center of the chan- | 
nel are written on each hub stake. Column 8 P 
contains other notes of the survey including the J 
eye height of the operator and the computations E 
used to determine the height of instrument. be 
i 
& 
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TABLE 2. FIELD NOTES USED TO DETERMINE TARGET 
SETTINGS FOR CHECKING A TERRACE DURING 
CONSTRUCTION 


(1) (2) (3) (4) (5) (6) (7) (8) 
Grade 
rod Chan- 


Depth Grade minus nel 


of line Grade Hub hub _ target 

Station cut elevation rod rod rod_ setting Notes 

Height of instrument, 93.4 
0+50 13 865 69 42 27 2.9 
1+00 10 86.7 6.7 40 2.7 2.9 Eye 
1+50 08 869 65 4.1 24 3.2 height of 
2+00 0.7 87.0 64 41 2.3 3,3 erator, 5.0m 
2+50 0.9 87.1 63 39 24 3.2 TBMg, 89.6 
3+00 0.9 87.2 6.2 3.7 25 3.1 Backsight, 3.8 
3+50 i 87.3 6.1 5.2 2.9 Ye 
4 +00 14 87.5 59 28 3.1 2.5 Height of 
4+50 1.7 87.7 5.7 22 35 24 Instrument, 93.4 
5+00 4.2 87.9 5.5 2.4 3.4 25 
$+50 0.9 88.1 $.3 2.5 2.8 2.8 


In practice, the process of determining the target setting 
is simple and rapid. An experienced instrument man can 
take a hub rod reading, make the two subtractions, and 
determine the target setting in a few seconcs. 

During construction, the operator is supplied with a 
length of string which is equal to the distance the hub stakes 
were set from the parallelized terrace stakes, in addition to 
the hand level and surveying rod. With this equipment, 
the operator can check the depth of cut, the terrace height, 
and the terrace location. 


The depth of cut is checked with the hand level and sur- 
veying rod as previously explained. This is illustrated pic- 
torially in Fig. 7. If hub stakes of sufficient length are 


Fig. 7 (Above) Checking the depth of cut 


of the terrace channel during construction. 


Fig.8 (Left) Checking the height of the 
terrace ridge during construction when the 
channel is of proper depth 
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. . . Parallelized Terracing 


available, they may be marked at the target setting height, 
and no surveying rod will be necessary. 

The terrace height is checked as illustrated in Fig. 8 
when the channel has been previously excavated to the cor- 
rect depth. The rod is placed on top of the terrace ridge, 
and the target is set on a reading equal to the operator's eye 
height minus the desired terrace height. If the channel has 
not been excavated to the correct depth, the ridge height 
may be checked by placing the rod beside the hub stake and 
setting the target on a reading equal to the channel target 
setting plus the desired terrace height. The operator then 
sights on the target from the top of the ridge. 

The terrace location is checked by measuring from the 
hub stake to the center of the channel with the string. The 
distance from the center of the channel to the center of the 
ridge is checked by pacing or measuring with surveying rod. 


Conclusion 


The method used for layout of a parallelized terrace 
system requires more time than a conventional system. The 


A Self-Propelled 


construction costs are somewhat greater due to the lateral 
movement of soil. However, these terrace systems are easier 
to farm, and the cost of the farming operation is less. Over 
a period of time, the greater initial cost will be offset by 
the reduced cost of farming with the system. Furthermore, 
the increased ease of farming terraced land with the paral- 
lelized systems should make terracing more acceptable to 
farmers. Nevertheless, additional studies are badly needed 
to further improve terraces and the techniques for their lay- 
out and construction. 
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Forage Plot Harvester 


SELF-PROPELLED forage-plot harvester was de- 
A veloped at Oregon State College with which 45 forage 
plots 30 ft long and 45 in wide were cut and weighed by a 
three-man crew in one hour. The plots averaged one ton of 
dry matter per acre. 

In the past, harvesting forage plots has been one of the 
factors limiting the number of soil-fertility plots that could 
be handled by the research team. Research was geared to the 
number of plots that could be harvested using a sickle pow- 
ered by a garden tractor and the forage gathered by hand for 
weighing. The new self-propelled harvester can open the 
field by cutting the headlands and can cut the test strips from 
the center of the plots without the wheels running on uncut 
forage. The harvester cuts and deposits the forage into 
the weighing bin in one continuous operation. A weighing 
crane mounted on the harvester is a great timesaver. 

The harvester is built around the power unit of a Model 
G Allis-Chalmers tractor incorporating successful features 
of commercial forage harvesters into the design. In prin- 
ciple the machine consists of a cutting, elevating, and weigh- 
ing mechanism mounted on a special frame which can be 
readily interchanged with the front frame of an Allis-Chal- 
mers tractor by removing four bolts and disconnecting the hy- 
draulic line. The model G tractor was selected because of its 
narrow width, its ease of mounting the harvesting mecha- 
nism ard because the OSC soils department has plot-fertiliz- 
ing equipment to mount on this tractor. The cutting and 
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elevating mechanism is raised and lowered by a hydraulic 
cylinder operated by the tractor hydraulic system. All operat- 
ing parts of the harvester are driven by the tractor belt 
pulley. The cost of parts and materials exclusive of the 
tractor was $460. Construction labor ran about 250 hr. 

This harvester was used throughout the summer of 1955 
by Oregon State College personnel. The Love double-sickle 
bar did a clean job of cutting heavy green forage. Alfalfa 
grass plots three feet tall and heavy subterranean clover 
plots were harvested successfully. 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 


The authors—GLEN E. Pace, DALE E. Kirk, and T. L. JACKSON 
—are assistant and associate agricultural engineers, and associate 
soil scientist, respectively, Oregon State College. 
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The self-propelled forage-plot harvester developed by Oregon State 
College agricultural engineers. 
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Following are brief reviews of papers presented at ASAE meetings or other agricultural engineer- 


ing papers of which complete copies are available. 


Information concerning copies of these papers 


may be obtained by writing to the American Society of Agricultural Engineers, St. Joseph, Mich. 


New Trends in Tractor Tires, by H. A. 
Nitshke, agricultural tire engineer, the 
Goodyear Tire and Rubber Co., Akron, 
Ohio. Paper presented at the North At- 
lantic Section Meeting of ASAE at Ithaca, 
N. Y., August 1956. Paper No. 57-6. 


This is a non-technical paper presented to 
inform the members of the latest tire size 
modifications, and to describe the problems 
being encountered and corrective methods 
under consideration. 

The Extra Wide Rim Proposal and new 
Low Section Height tires are described and 
explained. An estimate of the tubeless trac- 
tor tire program is made, and the main 
problems being encountered are listed. The 
status of synthetic fabrics, considerations of 
new methods of load ratings, inflation meas- 
uring devices, and soil compaction studies 
are each covered briefly. 


Surface and Terrace Drainage Systems for 
Field Slopes up to 4 Percent, by A. J. 
Wojta and D. R. Peterson, respectively, 
associate professor of soils and agricul- 
tural engineering, and assistant professor 
of agronomy, University of Wisconsin, 
Madison. Paper presented at Winter 
Meeting of ASAE in Chicago, Ill., De- 
cember, 1954. Paper No. 57-7. 


The development of terrace systems that 
provide uniform surface drainage including 
erosion control, improvement in crop yields, 
and permit greater field efficiencies with 
modern field equipment is the basis for this 
article. The modified terrace system (land 
forming), a combination of channel type 
terraces and land smoothing was studied on 
poorly drained soils located on 0.1 to 4 per- 
cent slopes. The channel type terraces are 
V-shaped with or without low (2 to 3 in) 
wide (4 to 6ft) ridges. They have ca- 
pacities from 5 to 6 sq ft and depths of 6 to 
10 in. 

The terraces are located on terrace gra- 
dient. They are constructed as nearly paral- 
lel and straight as the field topography will 
permit. If necessary the earth from the ter- 
race is used to fill field depressions. The 
land smoothing operation merely grades the 
field surface to permit the orderly flow of 
surface runoff into the terraces. No attempt 
is made to grade a plane surface, but rather 
to develop the natural drainage pattern of 
the field. Crop yield data and forage com- 
position that show the drainage effect of 
land forming, the interaction between sur- 
face drainage and soil fertility, and the 
direction of tillage are illustrated. The ter- 
race shape, depth and capacities are dis- 
cussed from the standpoint of erosion con- 
trol, drainage, farmability and maintenance. 

Terrace shapes were developed that mini- 
mizes the damage to the terrace from over- 
topping by excess runoff. These shapes 
have been correlated with machinery studies 
that relate to the strains developed in an off- 
set-pull-type machine, traveling over the 
terrace. 

The variations of terrace cross sections 
within a terrace, for V or flat bottom shapes 
as constructed in the field by various types 
of earth moving equipment; the effect of 
subsequent tillage operations upon the orig- 
inal terrace variation; and the reduction in 
terrace capacities, for various depths, and 
shapes by the operation of tillage equipment 
over the terraces are covered in this paper. 


The author discusses the inadequacy of 
the present methods used for checking the 
final terrace shape and the need for a more 
realistic approach to the so-called design 
criteria for terrace cross sections. 


Evaporation and Evapo-transpiration Re- 
search in the United States and Other 
Countries, by John R. Davis, assistant 
professor of agricultural engineering, 
Purdue University, Lafayette, Ind. Pre- 
sented at the Winter Meeting of ASAE in 
Chicago, Ill., December, 1956, on a pro- 
gram arranged by the Soil and Water 
Division. Paper No. 57-1. 


In order to promote a more thorough 
communication of ideas between researchers, 
to avoid unnecessary duplication of research, 
and to provide a background of information 
for new research and for research admin- 
istrators, the author has presented in concise 
form, a compilation and brief summary of 
evapo - transpiration research projects con- 
ducted in the United States and some 
foreign countries. Every state and federal 
agency was asked to contribute to this re- 
port; and since the response was nearly 100 
percent, this report should be the most 
complete compilation of research in evapo- 
transpiration. Reports on individual proj- 
ects include: number and title of project, 
cooperating departments and agencies, proj- 
ect personnel, project description, status of 
project, results, and publications. 

This 87-page report should prove to be an 
invaluable aid in the field of water manage- 
ment research and should stimulate more 
correspondence, better research, and a more 
thorough understanding of this field. 

Copies are available by writing to ASAE, 
420 Main St., St. Joseph, Mich. Price is 
$1.00 postpaid. 


An Instrument for Measuring the Rheo- 
logical Properties of Agricultural Com- 
modities, by Robert Decker, agricultural 
engineer, Biological Science Branch, 
USDA, Washington, D. C. Presented at 
the Winter Meeting of ASAE in Chicago, 
Ill., December, 1956, on a program ar- 
ranged by the Farm Structures and Rural 
Electric Divisions. Paper No. 57-2. 


One method of determining the quality 
of agricultural commodities by physical 
tests is that of measurement of the various 
rheological properties, that is, those prop- 
erties of hardness, stiffness, toughness, and 
other less well defined characteristics norm- 
ally defined by a sense of feel. An existing 
instrument for this purpose, the shear-press, 
was designed for use with a number of 
different test cells, allowing measurements 
on a wide variety of products. 


Fundamentally the shear-press consists of 
a box to hold the sample, a hydraulic system 
to drive a shearing head through the sample, 
and a measuring device to indicate the force 
required to shear through the sample. This 
instrument was modified to indicate electri- 
cally the force on the sample and to record 
the force-displacement characteristics. 

By electrical indication and recording 
the operator error of the previous system 
was reduced and the convenient range 
changing necessary for various products was 
made available. Since the force-displace- 
ment characteristics are affected by many of 
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the quality factors of a product, a quick, 
convenient, accurate measurement of rheo- 
logical properties has been obtained on com- 
modities such as asparagus, strawberries, 
green beans, peas, and many others. 

o 


Suggested Short-Time Permeability Tests 
For Concrete Draintile, by Philip W. 
Manson and Dalton G. Miller, respec- 
tively professor of agricultural engineer- 
ing, University «f Minnesota, Institute of 
Agriculture, St. Paul, and consulting engi- 
geer, St. Paul, Minn. Presented at the 
Winter Meeting of ASAE in Chicago, IIl., 
December, 1956, on a program arranged 
by the Soil and Water Division. Paper 
No. 57-4. 


This paper discusses draintile testing in 
general and reports results of permeability 
tests of concrete draintile which were made 
at the University of Minnesota in 1955 and 
1956. The tests reported are for 5 min un- 
der a water pressure of 20 psi. The over-all 
conclusion is to the effect that an adapta- 
tion of such a test discloses important char- 
acteristics of the concrete in the draintile 
walls not revealed by the standard strength 
and 5-hr boiling test. The paper also dis- 
cusses possibilities of using a short-time ab- 
sorption test which gives results indicative 
of actual permeability. 


Features and Applications of Ball Screws, 
by C. W. Lincoln, chief engineer, Sag- 
inaw Steering Division, General Motors 
Corp., Saginaw, Mich. Presented at the 
Winter Meeting of the ASAE in Chicago, 
Ill., December, 1956, on a program ar- 
ranged by the Power and Machinery 
Division. Paper No. 57-5. 


This paper describes the ball screw or a 
screw-and-nut combination in which sliding 
motion is replaced by rolling motion ob- 
tained by inserting a series of balls between 
the two parts. The first use of commercial 
importance was in the recirculating ball 
steering gear in 1939. The success of the 
ball screw in the steering gear led engineers 
to consider its use in other applications. It 
is now being used to advantage in aircraft, 
for retraction of landing gears and opera- 
tion of wing-flaps, in machine tools for 
lead screws, and in extraordinary places 
such as radar instruments and nuclear 
reactors. 


One of the interesting features of con- 
struction is the ingenious means employed 
for returning the balls from one end of the 
nut to the other, to start them over again 
on their helical path. Multiple ball circuits 
are often used in the same nut. For precise 
positioning of the nut, there are devices for 
reducing lash, or even eliminating it. 

Screws have been made with pitch diam- 
eters as large as 6 in, with a load carrying 
capacity of 170 tons, down to pitch diam- 
eters of 4 in, these latter capable of operat- 
ing at almost unbelievable speeds. Ground 
thread screws and nuts are furnished where 
high load capacity for size of screw is im- 
portant. Unground threads are much less 
costly, and are successfully used where 
requirements are less exacting. 
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N attendance of 1187 sett a new Winter 
A Meeting record, topping that of 1955 by 
29, when the American Society of Agri- 
cultural Engineers met at Edgewater Beach 
Hotel, December 9-12. Technical sessions, 
committee meetings and other professional 
activities were in progress almost continu- 
ally during the 4-day meeting. 

The ASAE Council met Saturday after- 
noon, most of Sunday, and on Tuesday even- 
ing. The adoption of a seal commemorating 
the Golden Anniversary of the Society; ap- 
proval of combining the activities of the 
committee on Agricultural Processing with 
the Rural Electric Division and re-naming 
the division to Electric Power and Process- 
ing Division; acceptance of a plan calling 
for a list of readers to evaluate papers be- 
fore they are published; and establishing a 
policy whereby the subscription of AGriI- 
CULTURAL ENGINEERING will be cancelled 
for those members who have not paid their 
dues by July 1, were among the host ci 
administrative matters acted upon. 


Cabinet Meeting 


The Cabinet meeting held Sunday after- 
noon was well attended. Roy Bainer, pres- 
ident of ASAE, reported on excellent pro- 
grams that had been arranged by both the 
North Atlantic and Pacific Northwest Sec- 
tions at their fall meetings. J. L. Butt, sec- 
retary of ASAE, read the minutes of the 
previous meeting held at Roanoke, Va., in 
June. 

R. J. Alpers, chairman of the Michigaa 
Section, reported on the fine work that has 
been done in readiness for the coming ASAE 
Golden Anniversary Meeting to be held at 
Michigan State University, June 23-26. 

As chairman of a general booster com- 
mittee, A. W. Farrall outlined the functiors 
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WINTER MEETING 


HIGHLIGHTS 


of the committee as those of gaining recou- 
nition for the Society as a whole. Its first 
objective is increased membership; its sec- 
ond is to tell the story of agricultural engi- 
neering to clubs, groups, schools, etc.; and 
its third is publicity through printed matter, 
radio, television and other such means. 

T. W. Edminster, reporting on the activi- 
ties of the committee on soil compaction. 
stated that a joint committee on instrumen- 
tation will be formed with the Soil Science 
Society. The usual roll call of sections, with 
18 represented, revealed some interesting 
activities that are being done by the various 
sections. Many of these are to be covered 
each month in the column “With the ASAE 
Sections.” 


Motion Picture Committee 


The Motion Picture Committee met Tues- 
day morning and again Tuesday evening. 
E. W. Tanquary, chairman, presented the 
status of the motion picture drive. He de- 
scribed the possibilities of getting a lower 
cost movie than had been planned and 
pointed out that the principal problem was 
one of having adequate financing. He rec- 
ognized that several sections had indicated 
at the Cabinet meeting that they had addi- 
tional funds they could contribute and he 
stressed the need for a subcommittee to look 
into all possibilities for additional help. A 
subcommittee on production and one on 
finance were appointed with each consisting 
of two members from each division of 
ASAE. Lioyd W. Hurlbut was appointed as 
chairman of the production subcommittee 
and Frank B. Lanham was appointed as 
chairman of the finance subcommittee. It 
was suggested that periodical reports be 
transmitted to the members of ASAE on the 
status of the motion picture project. A de- 
tailed report on the motion picture project 
will be carried in an early issue of AGRICUL- 
TURAL ENGINEERING. 


Committee Meetings 


The subcommittee on manure spreader 
ratings met Sunday evening to establish a 
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(Above) P. V. Moulder, president of International Harvester Co., spoke on research — keynote for 
progress in industry and business — during the general program Tuesday afternoon, December 11. 
The program was arranged by the Education and Research Division of ASAE 


R. S. Stevenson, president of Allis-Chalmers Mfg. Co. and chairman of the executive 
coramittee of the Farm Equipment Institute. spoke briefly at the FEI dinner Tuesday evening, 
December 11, for agricultural engineers in public service research work 
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uniform method of measuring the capacity 
of manure spreaders. A proposal has been 
made and is now circulated for letter ballot 
approval. 

The public relations committee held a 
Monday morning breakfast meeting. Tom 
Swearingen, chairman, repoited that a hand- 
book for Sections and handbook of ideas for 
Sections which are host for annual meetings 
are being prepared. It was suggested also 
that all officers of the Society and members 
of the Council should wear special badges 
to identify themselves at both annual and 
winter meetings. A recommendation was 
made that a full-time public relations man 
should be placed on the staff at ASAE head- 
quarters. 

Open meetings of the committees on Spe- 
cifications of Concrete Pipe, and Farm Struc- 
tures Steering committee met on Sunday. On 
Monday the following committees met: 
Jury Award, Sprinkler Irrigation Research, 
Animal Shelter Ventilation, Department 
Heads, Feed Handling, Soil and Water and 
Rural Electric Steering committees. On Tues- 
day the Farm Structures Steering committee, 
Midwest Plan Service, Safety, Farm Fence 
Standards, and Agricultural Processing com- 
mittees met. The SAE Tractor Activity Com- 
mittee and FEI Soil and Water Conserva- 
tion Committee met on Wednesday. 


Other Activities 


On Monday evening, United States Steel 
Corp. presented a film on farm buildings. 
Henry J. Barre, vice-president of ASAE, was 
star performer and narrator of the film. 

L. E. Hawkins, director, Oklahoma State 
Experiment Station, and E. L. Barger, edu- 
cation manager, Ferguson Division, Massey- 
Harris-Ferguson Inc., were main speakers at 
the traditional FEI dinner for agricultural 
engineers in public service work held Tues- 
day evening. A statement relative to research 
in the field of farm equipment, approved by 
the Experiment Station Committee on Or- 
ganization and Policy and the U.S. Agricul- 
tural Research Service, was presented by 
L. E. Hawkins. The report emphasized the 
need for more research in farm equipment 
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Ross R. Mauney (left), chairman of the Rural Electric Division, and Carl W. Hall, chairman of 
the Committee on Agricultural Processing, discuss plans for a combined program for future 
meetings under the newly-named Electric Power and Processing Division 


and warned that wasteful and needless dup- 
lication of effort by public and private 
groups would be most unwise. His talk was 
the fourth in a series on agricultural re- 
search beginning with an address by H. B. 
Walker three years ago. W. E. Krauss and 
Curt L. Oheim presented follow-up talks 
for the next two years. E. L. Barger pre- 
sented a summary of the four talks and 
stressed continued interest in cooperation in 
research between public and private groups. 
R. S. Stevenson, president of Allis-Chalmers 
Mfg. Co. and chairman of the executive 
committee of FEI, spoke briefly at the close 
of the meeting in which he expressed the 
feeling that the dinner is serving a valuable 
purpose by airing common problems. 

Dr. H. B. Tukey, head, horticultural de- 
partment, Michigan State University, gave 
an inspiring address on the subject of atomic 
energy and its applications to modern agri- 
culture at the noon luncheon meeting of the 
Rural Electric Division, Monday, Dec. 10. 


General Program 


The Ballroom was overfilled for the gen- 
eral program on Tuesday afternoon. J. R. 
Ryder, dean, College of Engineering, Mich- 
igan State University, spoke on engineering 
for the creative age. P. V. Moulder, pres- 
ident, International Harvester Co., spoke on 
research — keynote for progress in industry. 
Dr. Sterling Hendricks, Agricultural Re- 
search Service, U.S. Department of Agricul- 
ture, spoke on research methods in a new 
era. The program was arranged and spon- 
sored by Education and Research Division. 

The Chicago Section served well in its 
accustomed capacity as host to the meeting. 
The pressroom activities which maintained a 
steady flow of news releases to the press, 
radio and television stations, again was co- 
ordinated with precision by Mrs. John Wess- 
man and Arnold Daum. The smooth manner 
in which the meeting was conducted is a 
tribute to the efforts displayed by those in 
charge of the various activities. 


R. J. Alpers, chairman of Michigan 
Section, and A. W. Farrall, chairman 
of local arrangements group for the 
ASAE Golden Anniversary Meeting, 
pose before a display set up during 
the Winter Meeting near the registra- 
tion desk which extends the invita- 

tion ‘‘Come to Michigan in '57"’ 


RE Division Expanded and 
Re-Named 


MOVE in which the activities of the 
committee on Agricultural Processing 
were combined with the Rural Electric Divi- 
sion and the division re-named was a high- 
light of the Winter Meeting in Chicago, 
December 9-12. The new division name, 
Electric Power and Processing, was ap- 
proved by the Council of ASAE during its 
final meeting Tuesday evening, Dec. 11. 
Individuals favoring the merger report 
that the new development is a step forward 
and that it fits in with the “looking ahead” 
slogan that has been adopted for the Golden 
Anniversary Meeting to be held in June, 
1957. As agiicultural trends of the past 
have changed the emphasis of the Society in 
many fields of endeavor, so have the follow- 
ing chain of events been held responsible 
for the new division: 


Through the 1930's many agricultural 
engineers were concerned with getting elec- 
tricity to the farms and adapting equipment 


Pointing to Michigan in ‘57 


ee 


to electric motors and improving lighting. 
The fact that 96 percent of all farms in the 
United States have electrical service speaks 
well for the job that has been done. After 
electrification applications, in areas previ- 
ously unthought of, took place. One of 
these principal areas became known as pro- 
cessing — any procedure or treatment tnat 
prepares farm products for utilization or 
use. This field includes conditioning, grad- 
ing, handling, cleaning, sorting, curing, 
grinding, etc. 

In 1949 the committee on Agricultural 
Processing was formed and under the chair- 
manship of S$. M. Henderson developed the 
definition, scope, and surveyed the course 
work and research in the field. Later with 
Carl W. Hall as chairman, several technical 
programs were presented at annual meetings 
in cooperation with the Farm Structures and 
Rural Electric Divisions. The committee 
developed and distributed a ‘Bibliography 
of Materials Handling Equipment for Agri- 
cultural Products.”’ 
cago, an open meeting was held to discuss 

During the 1955 winter meeting in Chi- 
the course which should be followed to 
further develop and recognize the field of 
processing, and, at the same time, strength- 
en the Society. At the annual meeting in 
Roanoke, in June, 1956, the committee 
further discussed and passed a resolution 
that the activities of the committee of Agri- 
cultural Processing be combined with the 
Rural Electric Division and that the divi- 
sion name include the word ‘‘processing.”’ 

The proposal was submitted to the steer- 
ing committee of the Rural Electric Divi- 
sion and discussed during the 1956 winter 
meeting in Chicago. The steering committee 
with Ross Mauney as chairman approved 
the plan and recommended to the Council 
of ASAE that the name be changed. 


ASP-ACSM Annual Meeting 


HE 17th annual meeting of the Amer- 

ican Congress on Surveying and Mapping 
and the 23rd annual meeting of the Amer- 
ican Society of Photogrammetry are sched- 
uled consecutively during the week of 
March 3-9, together with a co-exhibit at the 
Shoreham Hotel in Washington, D.C. 

A program is being planned to meet the 
interests of both memberships and the en- 
tertainment and social affairs will be en- 
joyed together as programmed co-functions. 
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... News 


Exhibits will be on display by leading com- 
panies from all parts of the world and by 
governmental mapping agencies from the 
United States. Also there will be photo- 
grammetric equipment displays and dem- 
onstrations. 


Engineers Joint Council 
General Assembly 


THE Engineers Joint Council General As- 
sembly will meet January 17-18 at the 
Statler Hotel in New York City. The three 
main topics to be presented at the meeting 
will be on the vital place of the engineers— 
nationally in defense, internationally on the 
technological cold front, and what they 
should be paid in an expanding economy. 

Major General J. B. Madaris and Dr. 
Werner von Braun of the United States 
Army Ballistic Missile Agency; a senior 
representative of the U.S. Civil Service 
Commission, and an authority on the high- 
way development program, will speak dur- 
ing the meeting. 

The luncheon address on Thursday, Jan- 
uary 17, will be given by John Bell Rae of 
Case Institute of Technology on the engi- 
neer and the American economy. A panel 
analysis of the salary structure of engineers, 
with data on professional income of engi- 
neers and the principal methods of salary 
administration, will be presented in the 
afternoon. ~ 

Henry T. Heald, president of the Ford 


ASAE Meetings Calendar 


January 11—WASHINGTON SECTION, Room 
6963, South Building, USDA, 14th and 
Independence Ave., S.W. Washington, D.C. 


January 18—Quap City SECTION, American 
Legion Club Room, Moline, III. 


February 4-6 — SOUTHEAST SECTION, Birm- 
ingham, Ala. 


March 28 and 29 — SOUTHWEST SECTION, 
College Station, Texas 


April 5-6 — Rocky MOUNTAIN SECTION, 
University of Wyoming, Laramie 


June 23-26 — GOLDEN ANNIVERSARY 
ANNUAL MEETING, Michigan State Uni- 
versity, East Lansing 


Note: Information on the above meetings, 
including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


Foundation, will be the principal speaker 
during the dinner on Thursday evening. 

The relations of the engineer to the 
international scene and his role in the main- 
tenance of the balance of technological 
power in the world will be presented in a 
panel discussion on Friday. W. A. B. Iliff, 
vice-president, International Bank for Re- 
construction and Development, will talk on 
overseas development, engineers, and the 
world bank, at the concluding luncheon 
Friday, January 18. 


(Left) Elmer J. Baker, Jr., edi- 
tor and publisher of Farm Im- 
plement News, attended several 
sessions and found time to dis- 
cuss old times and renew memo- 
ries with many of his friends in 
the farm equipment irdustry 


(Right) T. K. Swearingen (left), 
manager agricultural department, 
Masonite Corp. and W. J. Ridout, 
Jr., editorial director, Electricity- 
on-the-Farm, like so many others 
during the meeting, are holding an 
unscheduled corridor conference 


Dent Parrett 
(left), consult- 
ing engineer, 
and 

Ira Maxon, 
chief engineer, 
Detroit 
Harvester Co., 
found time for 
a bit of 
relaxation 
between tech- 
nical sessions 


ee ee ee 


AGRICULTURAL ENGINEERING * 


ise iret naiaanlor inca 


Names Nominees for ASAE 
Vice-President Vacancy 


THE nominating committee of ASAE, W. 
M. Carleton (chairman) has announced 
that Lloyd W. Hurlbut and Thomas E. Long 
have been selected as candidates to be placed 
on the ballot to fill the vacancy of vice- 
president of ASAE created by the death of 
P. T. Montfort. The unexpired term will be 
for two years beginning in June at the 
Golden Anniversary Meeting at Michigan 
State University and ending in June, 1959. 
T. W. Edminster has been appointed by the 
Council of ASAE to fill the position until a 
replacement has been elected by the mem- 
bership. 

Lloyd W. Hurlbut is chairman of agricul- 
tural engineering department at the Univer- 
sity of Nebraska and Thomas E. Long is 
manager of farm bureau, Portland Cement 
Association in Chicago. Biographical sketch- 
es on both men are planned for the Feb- 
ruary issue. 


ASEE National Awards 


EVEN national awards in engineering 

education will be given by the American 
Society for Engineering Education at a meet- 
ing June 17-21, at Cornell University. 

Competitions are now open, and nomina- 
tion blanks are ready for the Lamme Award, 
given annually to an engineering educator 
for distinguished achievements contributing 
to the advancement of the profession; the 
George Westinghouse Award for distin- 
guished contributions to teaching engineer- 
ing students; the Vincent Bendix Award for 
top achievement in engineering research in 
colleges and universities; the Curtis W. 
McGraw Research Award to honor young 
staff members for contributions through 
engineering college research; the James H. 
McGraw Award in technical institute edu- 
cation for achievement in technical institute 
education; the President's Awards to young 
engineering teachers for papers written on a 
phase of engineering education; and the 
Engineering Drawing Award for distin- 
guished service to the ASEE engineering 
drawing division. 

Further information and blanks for nom- 
inations are available from W. Leighton 
Collins, ASEE, University of Illinois, Urbana. 


ACPA Annual Convention 


HE 49th annual convention of the Amer- 

ican Concrete Pipe Association wiil be 
held at the Shoreham Hotel in Washington, 
D. C., March 5-9, 1957. 
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You SAVE TIME and trouble on your assembly line 
when you use BCA pre-lubricated package units 
for ball bearing installations on farm implements 
... because they are easy to install. 


And your customers get long, trouble-free per- 
formance because these BCA ball bearing units 
are specially built to stand up under the most 
severe farming conditions. 


BCA package units combine the bearing, its 
housing, and an effective seal in a single rugged 
unit that is lubricated for life. 


Available as standard un’ < or custom-designed 
for you, BCA package units are widely used in 
such applications as idler pulley assemblies, cam 
followers, plunger rollers, hay rake bearings, 
grain drills and many others. 


PACKAGE UNITS 


“4 


BCA pioneered the use of pre-lubricated package 
unit ball bearings for agricultural implements . .. can 
help you reduce manufacturing costs and improve 
implement performance. 


Pioneers of pre-lubricated package unit ball bearings for agriculture 
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_ | SECTIONS 


Virginia Section 


The meeting of the Virginia Section was 
held October 19-20 at the Jefferson Hotel, 
Richmond, Va. Papers presented during the 
Friday session covered subjects on new de- 
velopments in forage harvesting and han- 
dling; the intent and interpretation of the 
Virginia Water Law; uses of electric heat in 
agriculture, and the factors that influence 
boys to study agricultural engineering. A 
report from VPI ASAE student branch was 
also given. J. L. Butt, ASAE Secretary, 
spoke on agricultural engineering trends. 

Topics included during the Saturday morn- 
ing session were on agricultural engineering 
research in Virginia; poultry house ventila- 
tion; structural stability of farm buildings; 
drainage; agricultural hydrology; insects; 
tobacco; peanut curing, and peanut harvest- 
ing machinery. 

During the business session the following 
officers were elected for the coming year: 
chairman, P. W. Stoneburner; vice-chair- 
man, J. Nick Jones, Jr., Cecil D. Wheary, 
Clinton W. Shanks; and secretary-treasurer, 


A. J. Lambert. 


Pacific Northwest Section 


The Pacific Northwest Section meeting 
was held October 24-26 at the Prince Charles 
Hotel, Penticton, British Columbia. Follow- 
ing a welcome speech from the mayor of the 
city, a discussion was presented on agricul- 
ture in British Columbia and a panel group 
discussed the question — Why agricultural 
engineering ? 

The general sessions included a message 
by ASAE President Roy Bainer, and the pre- 
sentation of papers on increased convenience, 
production and safety on the farm through 
better lighting; a basis for the total devel- 
opment of waters in the Northwest; new 
trends in harvesting machinery; farm build- 
ing planning service; and the professional 
engineer. Reports of ASAE student branch 


Reports from Local Sections 


Items used in this column must be received by the 20th of the month preceding publication date 


activities, and student papers and awards 
were also given. 

Several concurrent and joint sessions by 
various divisions of ASAE were held during 
the three days. The high-calibre papers and 
the diversity of subject matter resulted in an 
interesting, informative program with much 
resemblance to national ASAE meetings. 
The Honorable Ralph Chetwynd and W. 
MacGillivray, Minister and Deputy Minister 
of Agriculture of British Columbia, respec- 
tively, attended the meeting. 

A student banquet was held October 25 
and was complimentary to students and fa- 
culty advisors through the courtesy of R. M. 
Wade and Co. of Portland, Ore. A tour of 
the Dominion Experimental Farm at Sum- 
merland and the annual banquet, October 
26, closed the meeting. 


Chicago Section 


The Chicago Section held a meeting Octo- 
ber 29 at which the following officers were 
elected for the 1956-57 year: Chairman, E. 
R. Johnson, International Harvester Experi- 
mental Farm; vice-chairman (publicity), 
S. D. Coleman, U. S. Gypsum Co.; vice- 
chairman (program), D. A. Kitchen, Au- 
brey, Finlay, Marley & Hodgson, Inc.; vice- 
chairman (outside activities), E. L. Hansen, 
University of Illinois, and secretary-treas- 
urer, F. C. Kingsley, Dixon, III. 

Following the election Jimmy L. Butt, 
secretary of ASAE, discussed some of the 


plans for the Golden Aniversary Year of 
ASAE in 1957 and for a booster committee 
fer increasing membership. 


A panel discussion on the question ‘Are 
Agricultural Engineers Planning for the 
Past?’’ was led by Earl F. Crouse, vice- 
president, Doane Agricultural Service. Ap- 
pearing with him were Russell R. Poynor, 
International Harvester Co. and Howard C. 
Rutt, Commonwealth Edison Co. 


Quad City Section 


A meeting of the Quad City Section was 
held November 16 at the Rock Island Arse- 
nal Cafeteria, Rock Island, III. 


The student program included a tour of 
the Rock Island Works, J. I. Case Co. A 
discussion of the tour and an outline of 
work done by product engineers in the de- 
sign and development of the Case 300 trac- 
tor was given by J. Kulhavy, tractor engi- 
neering supervisor, J. I. Case Co. Murray 
W. Forth, Deere and Co., and Donald E. 
Burrough, J. I. Case Co., presented a paper 
on agricultural engineering preparation, 
goals and rewards. 


The regular program was held in the even- 
ing and consisted of papers on the design 
and use of mechanical rubber goods by Ed- 
win A. Harper, chief chemist and John K. 
Mason, manager of sales engineering, Fire- 
stone Tire and Rubber Co.; and on indus- 
trial uses of farm tractors and equipment by 


(Continued on page 44) 


The Minister and Deputy 
Minister of Agriculture of 
British Columbia were in at- 
tendance at the Pacific North- 
west Section meeting in Octo- 
ber. (Left to right) T. L. 
Coulthard, Section chairman; 
J. L. Butt, ASAE secretary; 
Honorable Ralph Chetwynd, 
B.C. Minister of Agriculture; 
and W. MacGillivray, B.C. 
Deputy Minister of Agriculture 


(Left) Paul W. Stoneburner, general manager, Atlantic Aluminum Co., 

Inc., and incoming chairman of Virginia Section, received the gavel from 

outgoing chairman, E. T. Swink, at a meeting of the Section held in 
October at Jefferson Hotel in Richmond. 


(Below) A power and machinery discussion during the Pacific Northwest 

Section meeting at Penticton, B.C. (Standing from left) M. J. Morgan, 

tate College of Washington; J. B. Rodgers, head, agricultural engineer- 

ing, Oregon State College; W. H. Johnson, International Harvester Co., 

Chicago. (Seated from left) Jesse E. Harmond, ARS, USDA, Oregon 

State College; and E. L. Barger, education manager, Massey-Harris- 
Ferguson Inc., Racine, Wis. 
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the instant you pull the ‘TA lever! 


International 300 Utility Tractor 


Keep going in tough-going—when others shift or stall! Just 
pull the Torque Amplifier lever to increase drawbar pull up 
to 45°,—on the go! You actually get more pull-power in 
3rd-TA than in regular 2nd gear to keep you “barreling”’ 
ahead instead of bogging down. Just release the TA lever to 
resume full 3rd gear speed instantly when the going gets 
easier. This is the way you go farther on a gallon of gas... 
gain extra rounds. This is why you can plow 10 to 15% more 
daily with an International 300 Utility or a Farmall® 300 or 
400 tractor with IH Torque Amplifier drive! 


Ask your IH dealer to demonstrate the farm-easy 5! 
Give us an opportunity to prove that Torque Ampli- 
E fier, Fast-Hitch, Hydra-Touch, independent pto 
and power steering save effort . . . cut farming time 
and costs! Ask about the IH Income Purchase Plan. 


, SEE YOUR 


Try the Big IH Farm-Easy Five! 


Torque Amplifier increases drawbar 
pull up to 45% on-the-go... gives 
you a shift-free choice of two speeds 
in each gear—10 speeds forward! 


Fast-Hitch gives you Back .. . Click! 
... and Go hook-ups .. . lifts imple- 
ments hydraulically ...lets them 
work the way they work best! 
Hydra-Touch® gives you complete 
hydraulic control of the biggest im- 
plements . . . demountable cylinders 
... “move and forget’”’ controls. 


Independent pto gives “separate 
engine”’ performance with pto ma- 
chines. Stop pto for nonstop turns 

. . start it without stopping tractor. 


Power steering lets you steer with 
one hand... leaves other hand free 
to operate controls. 


INTERNATIONAL HARVESTER beater 


International Harvester products pay for themselves in use—McCormick Farm Equipment and Farmall Tractors ... Motor Trucks... Construction Equipment 
General Office, Chicago 1, Illinois. 
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... ASAE Sections 


Stanley D. Liedtke, John Deere Dubuque 
Tractor Works. 

An announcement was made of a series 
of four technical meetings to be conducted 
by the Quad City Section on a no-charge 
basis January 4, 11, 25, and February 1, 
1957, from 8:00-10:00 p.m., in the Iowa- 
Illinois Gas and Electric Auditorium, 2811- 
Sth Ave., Rock Island, Ill. The general topic 
will be on important phases of product de- 
sign, and papers will be presented covering 
cost, function, utility and maintenance, 
safety, sales appeal, and appearance. The 
speakers will be announced later. 


Rocky Mountain Section 


A meeting of the Rocky Mountain Section 
will be held April 5-6, 1957, in the agricul- 
tural building on the campus of the Uni- 
versity of Wyoming, Laramie. 


Southeast Section 


The Southeast Section will hold a meet- 
ing February 4, 5, and 6, 1957, in Birm- 
ingham, Ala. 

T. E. Corley, secretary, will preside at the 
general session held Tuesday morning, Feb- 
ruary 5. Papers will be presented by Ha- 
rold E. Pinches on the opportunities for an 
agricultural engineering profession in a 
progressive South, and by F. J. Hassler on 
the responsibility of the academic phase of 
the agricultural engineering profession. A 
business meeting will be held at 10:45 
a.m. with G. W. Giles, chairman, presiding. 
Committee reports will be given and a re- 
port from ASAE headquarters will be pre- 
sented by ASAE Secretary J. L. Butt. 

Tuesday evening a banquet will be held 
in the Redmont Hotel, and the committee 
reports that an interesting program has been 
planned, which includes the introduction of 
new officers, music, and entertainment by 
a local 4-H club. The guest speaker will be 
J. L. Brakefield, Liberty National Life In- 
surance Co., Birmingham. 

The general session on Wednesday morn- 
ing, February 6, will be led by R. P. Kay, 
first vice-chairman. Papers on improving 
communications through proper illustrations 
and effective speaking, will be presented by 
C. E. Turner, and Ivan D. Wood, respec- 
tively; making our efforts more effective 
through teamwork, by R. H. Driftmier; in- 
troductory design and statistical conscripts 
as applied to agricultural engineering re- 
search, by W. D. Hanson, and on atomic 
energy and its potential use for a dynamic 
agricultural and industrial South, by Eric 
Rodgers. 


Key figures responsible for a highly successful meeting of the Tennessee Section held November 16 


and 17 at University of Tennessee. 


James A. Lee, vice-chairman; W. J. Liddell, 


Tennessee Section 


The Tennessee Section met November 
16-17 at the University of Tennessee, Knox- 
ville. This was a two-day technical meeting 
with speakers on all phases of agricultural 
engineering including farm machinery, farm 
structures, rural electrification, soil conserva- 
tion and irrigation. 


Tours were made through the agricultural 
engineering department of the University 
and the Aluminum Company of America 
plant at Alcoa. 


Subjects covered during the meeting were 
on opportunities for agricultural engineers 
as applied to soil and water control; new 
materials and methods in irrigation; devel- 
opment of a strawberry capper; solving cot- 
ton ginning problems in Tennessee; what's 
new in farm machinery; the Electrall’s place 
in the future of farming; applications of 
plywood to farming; drying grain with elec- 
tric heat; and the importance of farm 
wiring. 

ASAE Secretary J. L. Butt gave a report 
from ASAE headquarters. A panel discussion 
on education and the agricultural engineer 
was also presented. There were 60 present 
at the meeting. 


Oklahoma Section 


A meeting of the Oklahoma Section was 
held November 30 in Stillwater. A total of 
66 were in attendance. The morning pro- 
gram was devoted to irrigation topics. A 
representative from the Oklahoma Planning 
and Resources Board discussed water laws 
in Oklahoma; Grant Woodward talked on 
planning for irrigation; Joel E. Yarborough 
discussed the methods and materials in- 
volved in developing an irrigation well; 
James E. Garton brought the group up-to- 
date on research studies in irrigation; and 
C. E. Staff, Bakelite Co., gave a report on 
the results of recent testing in the use of 
plastic liners for sealing farm ponds. 

The luncheon speaker was M. R. Loh- 
man, dean of engineering, Oklahoma A&M 
College, who discussed the future of en- 
gineers. The afternoon program included a 
talk on home air conditioning by J. Shaw, 
Public Service Co., Tulsa, and a field in- 
spection trip to observe evaporation control 
ponds in the Stillwater area. 

During the business session C. V. Phagan 
was elected chairman, J. P. Lonberger, vice- 
chairman, and James S. Matthews, secretary- 
treasurer, for the coming year. Fred Gray, 
chairman for the past three years, was com- 
mended for the outstanding work he had 
done for the organization. 


(Left to right) E. B. Hale, Tennessee Extension Service; 
vice-chairman ; 
J. L. Butt, ASAE secretary; and James L. Montague, Jr., chairman 


W. R. Walker, specialist, TVA; 


AGRICULTURAL ENGINEERING * 


D. E. Schwendemann has been promoted 
from assistant sales promotion manager of 
the Detroit Diesel Engine Div., General 
Motors Corp., in Detroit, to regional man- 
ager with offices in Oak Park, Ill. 

s 

Charles T. Bourns has accepted a posi- 
tion as agricultural engineer for the Agri- 
cultural Research Service, Soil and Water 
Conservation Branch, USDA, with head- 
quarters at Ontario, Oregon. 

He will be doing irrigation research work 
in connection with the Malheur Agricul- 
tural Sub-station of the Oregon Agricultural 
Experiment Station and with the sub-sta- 
tions of the Idaho Agricultural Experiment 
Stations located along the Snake River. 

e 

John L. Merriam has accepted a position 
as senior irrigation engineer in the newly 
created division of water resources in the 
Ministry of Agriculture at Jeddah, Saudi 
Arabia. The work is under the technical 
direction of the Ralph M. Parsons Engineer- 
ing Co. 

Formerly he was area engineer for the 
Soil Conservation Service at Riverside, Calif. 
° 

Donald W. Richter has been appointed 
sales engineer in charge of marketing pre- 
fabricated steel agricultural buildings for 
Armco Drainage & Metal Products, Inc., a 
subsidiary of Armco Steel Corp., Middle- 
town, Ohio. 

He joined Armco in 1953 as a marketing 
specialist in charge of the agricultural mar- 
kets section of the market development di- 
vision shortly after receiving a Ph.D. degree 
in agricultural engineering from Cornell 
University. 

. 

Ralph H. Gloss, structural engineer, Tim- 
ber Engineering Co., Washington, D. C., 
was re-elected as secretary of the board of 
directors for the company. 

7. 


O. W. Israelsen (Life Fellow), recently 
professor of irrigation engineering, Roorkee 
University, Roorkee, Uttar Pradesh, India, 
has returned to the agricultural engineering 
staff at the Utah State Agricultural College, 
Logan. He is also chairman of the board of 
consultants of Agricultural Development 
and Engineering Services, Inc. 

oe 

Vaughn E. Hansen, professor of irrigation 
and drainage engineering, Utah State Agri- 
cultural College, is president of the ADES, 
Inc., a company composed of specialists in 
irrigation agriculture working together to 
coordinate irrigation and drainage develop- 
ment with other aspects of agriculture to 
insure profitable and orderly development. 


* 

Richard E. Highfill has been promoted to 
area engineer in the U.S. Soil Conservation 
Service and began his new duties in Octo- 
ber at Iola, Kans. 

. 

Charles L. Dean has accepted a position 
with the diesel engine division of Dresser 
Industries, Tulsa, Okla. He was formerly 
assistant editor of Farm Implement News, 
Chicago. 
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How LINK-BELT makes it easy to 
work augers into your design 


Wi augers are a vital part of 
any equipment, here’s the sure 


way to better equipment design. Link- 
Belt augers are available in a full 
range of diameters, gauges and pitches 
... in any suitable metal to meet your 
most exacting requirements. And 
they’re simple and compact, accu- 
rately made to insure dependable op- 
eration. 

For any design problem involving 
augers ask the Link-Belt office near 
you for engineering assistance. 


oo 


ee on 


—— aan einem 4 


SELECTED FLIGHTING for all your auger 
needs. Helicoid, sectional or a range of 
other types are available in the metal 
and finish best suited for your design. 


So 


SIMPLICITY OF CONSTRUCTION 
and sturdy design of Link-Belt augers 
provide dependable, efficient operation 
on your machine. One basic assembly 
— no other moving parts to break down. 


YOUR CHOICE OF METALS answers your 
requirements for handling corrosive or 
abrasive materials. And Link-Belt uses 
only specially selected steels. 


FARM MACHINE AUGERS - 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Indust 
Export Office. New York 7: Canada, Scarboro (Toronto 13); Australia, Marrickville, 
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The complete auger, for gathering cut grain back of the sickle bar, 
is furnished by Link-Belt for this harvester-thresher. 


ENGINEERING SERVICES. Our auger spe- 
cialists will help to analyze your special 
needs . . . integrate all elements of your 
design for overall system efficiency. 


Get in touch with the nearest 
Link-Belt office for your copy 
of Screw Conveyor Data 


Book 2289 .. . today. 


ALL COMPONENTS — conveyor screws, 
collars, couplings, hangers, troughs, 
trough ends, flanges, drives—are avail- 
able for every design. 


14,052 


There Are Link-Belt Plants and Sales Offices in All Principal Cities. 
.S.W.; South Africa, Springs. Representatives Throughout the World. 
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Quick-Connect Hydraulic 
Coupling 
Wisconsin Hydraulics, Inc., 3165 N. 30 
St., Milwaukee 16, Wis., has announced a 
new threaded female union coupling which 
actuates two spring-loaded pins to open or 


close the leakproof connection. When the 
coupling is disconnected, an attached dust- 
cap protects the threads and keeps connec- 
tion free from dirt and damage. The unit is 
rated at 5,000 psi and is made to govern- 
ment standards. 


(For more facts circle No. 69 on reply card) 


Introduces Crawler Tractor 


Minneapolis-Moline Co., Box 1050, Min- 
neapolis 1, Minn., has introduced a new 
line of crawler tractors available with diesel 
or gasoline engines. Tentative name for the 
new tractors is the Golden Kat line and the 
trademark will show the head and shoulders 
of a clawing wildcat. 

Features include a 5-speed sliding gear 
transmission, and a torque converter work- 
ing in conjunction with a reverse shuttle 
gear. The engine is rated at 57 bhp and has 
a 206-cu in displacement. It is the valve- 
in-head type with removable cylinder heads 
and blocks cast in pairs, single unit crank- 
case and base pan construction, and re- 
movable side cover. It is completely pres- 
sure-lubricated with full-flow filter and 
float-type screened intake. It has a 12-volt 


electrical system, pressure cooling, and a 
ball governor. 


new centrifugal steel t 


Standard equipment will consist of a 
spring-loaded, foot-actuated clutch. A 13-in 
cast aluminum, single-stage torque converter, 
said to have a 3 to 1 torque multiplication, 
is optional. Available with the torque con- 
verter is the reverse shuttle with multiple 
disk clutches running in oil, hydraulically 
actuated. This shuttle incorporates a neutral 
to permit ease of shifting of the sliding 
gear transmission. 


An independent PTO unit and a large 
selection of rear mounted, constant-running 
hydraulic pumps will be available. Tracks 
are available in 10, 12, and 14-in widths, 
and with 42 or 52-in treads. Two sizes of 
tracks (4 and 5 roller) have been devel- 
oped. The steering system consists of a 
combination clutch and brake unit mounted 
on the high-speed differential shaft and 
operated by the same lever. Pulling the 
lever part way back disengages the drive 
and pulling it all the way back engages the 
brake. A foot-operated pedal operates both 
brakes simultaneously. 


(For more facts circle No. 70 on reply card) 
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Plow Features Spring Trip Beam 


International Harvester Co., 180 North 
Michigan Ave., Chicago 1, Ill., has intro- 
duced a new 4-bottom mounted plow with 
spring-trip beams which are set to trip at 
4,000 lb. The beams swing backward and 
upward when the plow hooks a rock or 
stump, as illustrated. Tripping pressure can 
be increased or decreased in the field. 

Hinges in the coupling beams permit the 
plow to nose down when lowered and nose 


up to ipagroey itself out of the emp g a when 
raised. The company reports that this also 
results in a more uniform depth when the 
plow is used in uneven ground. High and 
wide trash clearance is provided by 24-in 
high beams and 21-in spacing between bottoms. 


In hillside operation, the plow can be 
adjusted to cut its full furrow width. This 
is done with a single screw that angles the 
frame in relation to the coupling beam, 
moving the bottoms toward or away from 
the furrow, as the case may be. 


The new plow, regularly furnished with 
general-purpose 14 or 16-in bottoms and 
plain colters, can be reduced to 3-bottom by 
removing four bolts and one beam. 


(For more facts circle No. 71 on reply card) 


Hydraulic Control Valve 


Be-Ge Mfg. Co., Gilroy, Calif., has an- 
nounced a new multi-sealed, hydraulic valve, 
Model SU-1200F, for flexible control in 
hydraulic operations. 


° 


i 
f 


The new control valve is said to have a 
40-gpm volume capacity in four operating 
positions: raise, hold, lower and float. It is 
available as a complete control unit, includ- 
ing tank, valve, piping and controls. Accord- 
ing to the manufacturer, control valves are 
available to fit practically any model tractor 
in both industrial and agricultural fields. 


(For more facts circle No. 72 on reply card) 
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Liquid Fertilizer Planter 
Attachment 


Deere & Co., Moline, Ill., has announced 
new liquid fertilizer attachments for all No. 
290 and No. 490 corn planters, regardless 
of age. 


The carrying tanks are mounted directly 
over the planter’s wheels. Each tank holds 
enough liquid fertilizer to apply approx- 
imately 2501b per row as compared to 
100 Ib per row for the dry fertilizer attach- 
ment. Liquid is gravity fed. It flows direct- 


ly from the carrying tanks into the soil, 
passing through quantity-controlling meter- 
ing heads which can be set to apply any 
amount from 100 to 525 lb of fertilizer per 
acre when planting 40-in rows at 4 mph. 
The liquid is also filtered through sediment 
jars and screens to prevent foreign material 
from clogging the metering heads, valves, 
and hoses. The distributor valves are auto- 
matically opened when the planter runners 
are lowered, and automatically closed when 
runners are raised. 


(For more facts circle No. 73 on reply card) 


New Rippers Announced 


Caterpillar Tractor Co., Peoria, Ill., has 
announced two new tractor-mounted rippers. 
The large model is designed for use on the 
D6 tractor and the 977 Traxcavator. The 
smaller model is designed for use on the 
955 Traxcavator. 


Three alloy st« ' teeth with replaceable 
tips are normally installed, but provision 
has been made for the installation of two 
additional teeth. The new rippers are de- 
signed to permit the full power of the trac- 
tor to be absorbed by one tooth at maximum 
penetration. Parallel linkage is used to 
maintain the same angle of penetration at 
all depths, as illustrated. 


(For more facts circle No. 74 on reply card) 


Enters Plastic Pipe Field 


Marken Plastics Corp., 2427 E. 55th St., 
Los Angeles, Calif., has announced produc- 
tion of a full line of both rigid (PVC) and 
flexible (polyethylene) pipe and tubing. A 
complete range of sizes from ¥% to 4 in, 
with all types of fittings, will be offered. 


(For more facts circle No. 75 on reply card) 
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For new perspectives 
in NEEDLE BEARING design and performance 


...look to Torrington, pioneer in the develop- 
ment of every type of precision Needle Bearings. 

Using carefully selected quality steels, and the 
most modern manufacturing methods, Torrington 
has developed a complete range of types and sizes 
of Needle Bearings for every use. There are special 
designs for rotation, for oscillation, even thrust 
applications! There are aircraft types, cam fol- 
lowers, and heavy duty types. Yet their unit 
cost is low, bringing anti-friction performance 
with economy. 


Precision manufacture and the full complement 


of rollers that provides maximum radial capacity 
in minimum cross section make Torrington 
Needle Bearings top performers in the most 
rugged applications. 

Little wonder their use hes spread to countless 
applications in every field with outstanding suc- 
cess. Have you considered them for your product? 
Send for further information today. 


THE TORRINGTON COMPANY 
Torrington, Conn. . South Bend 21, Ind. 


TORRINGTON BEARINGS 


Needle e Spherical Roller « Tapered Roller 
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Cylindrical Roller « Ball « 
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. . . NEW PRODUCTS 


(Continued from page 46) 


New Clamp-Type Hose End 


The Weatherhead Co., Fort Wayne Di- 
vision, Fort Wayne, Ind., has announced a 
new clamp-type hose end for high-pressure 
lines for air, hydraulic fluids and steam. It 


couples on other types of hose and requires 
no hose skiving or special tools. Of malleable 
iron, this new clamp-type hose ends are 
available in “4, ¥%, Y, %, 1, 1%, 1% and 
2 in sizes. Prices and engineering data sup- 
plied on request to the company. 

(For more facts circle No. 62 on reply card) 


Wheel-Spacing Attachment 
For Shredders 


Lundell Mfg. Co., Cherokee, Iowa, has 
introduced a newly-designed wheel-spacing 
attachment for its shredder. This new axle 
assembly allows for various width wheel 


spacings to accommodate all types of row 
crops. The machine operates efficiently with 
either side wheel spacing (as offered by 
standard machines) or with the new rear 
wheel assembly. 


(For more facts circle No. 63 on reply card) 


Air Cylinder Announced 


Bimba Hardware & Mfg. Co., 101 Main 
St., Monee, Ill., announces a new non-repair, 
single-acting, spring-return, air cylinder 
which can be used for clamping, moving, 
holding, ejecting, pushing, and other opera- 
tions. It features a stainless steel body in- 
side which slides an aluminum alloy piston. 
A hole is punched at the bottom of the body 
where an air hose adaptor is fastened. The 


front or open end of the body is fastened 
over the piston rod guide making a perma- 
nent connection which cannot be broken 
without destroying the body and the guide. 

The cylinder is reported to exert a force 
equal to 0.9 of the air line pressure for a 
maximum stroke of one inch. A lock nut is 
provided on the front nose to secure the 
cylinder to the mount. 


(For more facts circle No. 64 on reply card) 
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New A-C Farm Welder 


Hobart Brothers Co., Hobart Square, 
Troy, Ohio, has announced a new 180-am- 
pere at 25 volts a-c transformer type arc 
welder, specially designed for use on rural 
electric power lines. 


The transformer is the diverter path type 
with magnetic control designed for oe 
and silent operation. The controls provide 
five main steps of coarse adjustment for use 
in all conventional welding, as well as for 
certain inert gas welding applications. Four 


additional steps are provided for use in cer- 
tain other inert gas welding; also useable 
for conventional welding with special elec- 
trodes and for downhand welding only. A 
theostat in the center of the range wheel 
operates in each step to provide fine adjust- 
ment of the arc, making possible an infinite 
number of welding settings. 

There are no electrical connections be- 
tween power lines and welding cables for 
safety. Double insulation and physical sepa- 
ration between primary and secondary coils 
prevents line voltage from carrying over to 
the welding circuit. 

(For more facts circle No. 65 on reply card) 


Variable-Speed Motors on 
Variable-Flow Pumps 


U. S. Electrical Motors, Inc., Los Angeles, 
Calif., has announced the use of their vari- 
able speed motors to power the flow pumps 
manufactured by the Wintroath Pumps, Inc., 
of Alhambra, Calif. The company states 


' 


that these motors, within a given range, can 
be set to any desired rpm speed by the touch 
of a dial on the motor itself, and when at- 
tached to a flow pump, an operator can 


regulate the amount o 
area or time schedule. 


water to suit the 


(For more facts circle No. 66 on reply card) 
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Metallizing Powder For 
Rebuilding Crankshafts 


Wall Colmonoy Corp., 19345 John R St., 
Detroit 3, Mich., has developed a new 
metal powder designated as Colmonoy 250 
and developed specifically for rebuilding en- 
gine and compressor crankshafts by the 
metallizing process. Anti-friction qualities 
of the surface produced by the new powder 


are said to enhance horsepower delivered 
and give longer crankshaft life. 

The new material is a high chromium- 
nickel powder containing chromium borides. 
It is said to have low coefficient of friction, 
controlled surface porosity and good oil 
retention properties. 

The illustration shows a crankshaft jour- 
nal being sprayed with the new powder. 
The crankshaft is rotated while mounted 
vertically in a double-chuck offset fixturing 
arrangement. The Spraywelder pistol is held 
manually and the spray traversed evenly un- 
til the desired protective overlay build-up 
has been achieved. 


(For more facts circle No. 67 on reply card) 


Steel Pipe Field Joint 


Smith-Scott Co., Inc. of Riverside, Calif., 
has developed a new type of steel pipe 
field joint, reported to reduce the cost of 
laying pipe in the ground. It is called a 
ring-seal field joint and has a self-sealing 
rubber gasket, which locks into place in a 
special keyway resulting in flexibility, while 
maintaining leak-proof joints. 

The joint is made by pushing the spigot 
end of one pipe 3 or more inches into the 


belled end of another, thus placing the ring- 
seal gasket under compression. As water 
pressure mounts in the pipe, the gasket 
moves to one side of the groove and feathers 
out. Once in that position, the ring-seal 
joint is secure. The company reports that 
tests show the joints to work well under 
adverse conditions. 


The smaller diameter pipes can be joined 
by hand and the larger sizes, the manufac- 
turer reports, can be joined by mechanical 
means. Steel pipe equipped with the new 
joints is sold in diameters of from 4 in to 
20 in and in lengths up to 40 ft. The pipe’s 
protective coating and lining normally are 
not disturbed by joining, therefore, the 
pipe retains its resistance to soil chemicals. 
The joint is flexible and reportedly allows 
from 4 to 6 deg deflection. 


(For more facts circle No. 68 on reply card) 
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Under operating 
pressures bushing 
heats and releases 
stored lubricant 
which is reabsorbed 
by bushing when 
chain is idle. Cycle 
continues for life of 
chain. 
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WHITNEY SELF-LUBE AG CHAIN 


keeps farm equipment continuously 
operating without chain maintenance. 


. Under conditions of extreme dust or mud, it will outlast regu- 


lar chain by as much as five to one. 


SECRET? Exclusive, high strength Sintered Steel Chain 
Bushings, pre-lubricated for life . .. Whitney engineered and 
completely proven by long hours of extensive field service. 


Whitney’s Sintered Bushings are designed to provide film- 
oiling from within their cores in ratio to operating loads. The 
tougher the usage, the more lubrication to vital chain parts. 


And Whitney Self-Lube Ag Chain is self-cleaning . . . con- 
trolled clearances eliminate trapping of ruinous abrasive ma- 


terials and prevent “freezing” of chain joints. It’s “the chain 
that maintains itself!” 


LIMITED? No, Whitney Self-Lube Ag Chain is completely 
interchangeable with A.S.A. Double Pitch Roller Chains. They 


are precision made of premium materials and engineered for 
all types of farm machinery. 


Your customers profit by the time and money saving benefits 
of Whitney Self-Lube Ag Chain. Whitney nation-wide consult- 
ant engineering service is promptly available to assist in deter- 
mining the chain best suited to your requirements. If you 
want results specify WHITNEY CHAIN. 


Write for free technical brochures. 


CREATORS OF SELF-LUBE AG CHAIN l ne 


SELF-LUBRICATING @ SELF-CLEANING 
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CHAIN COMPANY 


246 HAMILTON Sr., HARTFORD 2, CONN. 


@ HIGH STRENGTH @ COMPLETELY INTERCHANGEABLE 


For more facts circle No. 16 on reply card 
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Selected ASTM Engineering Materials 
(for use in college curricula). Paper, 6x9 
inches, 370 pages. Illustrated and indexed. 


American Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa. $4.00 
($1.50 students). 


This compilation has been prepared for 
use by college engineering students and 


MORE 


CLUTCH LIFE 
TORQUE CAPACITY 
HEAT RESISTANCE 


Designed especially for use in heavy-duty, high-speed 
engine equipped machines such as trucks, tractors, 
earth movers, graders, shovels, cranes, dozers and oil 


field units— 


Yew MORLIFE 


and CLUTCH PLATES Give- 


MORE Clutch Life (400% MORE) 


MORE Torque Capacity (100% MORE) 
MORE Heat Resistance (50% MORE) 


See this NEW type MORLIFE clutch at 
the Road Show in Chicago—or get full 
information how this clutch improves the 
operation of heavy-duty, off-highway 
machines, by writing Department E— 


é 
len. 28-Feb. 2, 1957 


teaching staffs as a supplement rather than a 
textbook. It includes illustrations of stand- 
ard specifications and the standard test 
methods which support them thus familiar- 
izing the students witk the existence, avail- 
ability, nature, and origin of the specifica- 
tions for the materials which engineers must 
use. 

It contains introductory and supplemen- 
tary material to provide background and 
breadth of grasp, and attention is given to 
the legal aspects of standardization. 


Proceedings and Communications of the 
Committee for Hydrological Research 
T.N.O., No. 2. Cloth, 642x9 inches, 299 


pages. Illustrated and indexed. The Nether- 
lands Central National Council for Applied 
Scientific Research, Koningskade 12, The 
Hague, The Netherlands. FI. 10. 

This publication gives an account of the 


“MORLIFE clutch 
has gone 851 
hours without 
slipping or 
adjustment.” 


~~ 


“MORLIFE clutch 
going strong 
after 1695 hours, 
working in 
sand.” 


**MORLIFE 
clutches last 950 
hours longer, 
without adjust- 
ment.” 


“MORLIFE clutch 
needs adjust- 
mentoncea 
month, instead 
of daily.” 


“*MORLIFE res 
quires lighter 
handle pull and 
one tenth the 
adjustments.” 


a 


“MORLIFE pulls 
harder and lasts 
six to ten times 
longer.” 


CLUTCHES 


“*Won't buy a 
unit that isn't 
equipped with 
Durable MOR- 
UFE clutch.” 


ROCKFORD Clutch Division BORG-WARNER 


Export Sales 


1325 18th Avenue, Rockford, Illinois, U.S.A. 


Borg-Warner International — 36 So. Wabash, Chicago 3, II. 


E6800eE 
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papers presented at the Technical Meetings 
of the Committee during the period 1950- 
1954. It is reported that these meetings led 
to the setting up of working parties or re- 
search groups for the study of special sub- 
jects such as lysimeter research, the best 
methods of elaborating rainfall date, geo- 
physical investigation methods, and others. 

A report on evaporation research in the 
Rottegatspolder by the Working Group for 
Evaporation Research is also included in 
this book. 


Manual of Excellent Managements 
(1956), published by the American Insti- 
tute of Management, Inc., 125 East 38th St., 
New York 16, N. Y. Cloth, 8% x 11 inches, 
192 pages. Indexed. $20.00 . 

This book covers the results of a compara- 
tive study of the managements of American 
and Canadian companies in all branches of 
business made by the American Institute of 
Management. The companies whose man- 
agement practices are worthy of a rating of 
excellent are listed and discussed in the 
manual to aid in improving management 
throughout the country. 

Information concerning the excellently 
managed companies is presented in this 
edition in one major listing. Each company 
entry contains the principal and secondary 
products or service of the company, the lo- 
cation of its executive offices, the number 
of its employees and stockowners, the names 
and positions of the principal executives, its 
financial auditors, the rating of the company 
within the excellently managed group, and 
the length of time the company has sustained 
its designation as excellently managed. 


Engineering Inspection, Measurement 
and Testing, by H. C. Town and R. Cole- 
bourne. Cloth, 6x9 inches, 192 pages. Illus- 
trated and indexed. Philosophical Library, 
Inc., 15 East 40th St., New York 16, N. Y. 
$8.75. 


This book reports on modern methods of 
measurement and testing. Since metrology 
is now included in the curricula of most 
technical colleges, this book should help to 
meet the needs of students taking such 
courses or preparing for examinations. 

This volume first explains the function of 
the modern factory inspection department, 
and briefly traces the development of recog- 
nized standards and methods of measure- 
ment. Later chapters deal with the prin- 
ciples and practice of precision measure- 
ment and with comparators and other meas- 
uring and inspecting machines. Attention 
iS given to measurement during machining 
and automatic sizing operations, and to 
screw-thread measurement, while a final 
chapter is devoted to the measurement of 
surface finish. 


The National Fire Codes, Volume IV, 
(Extinguishing Equipment). Revised to 
July 30, 1956. Cloth, 542x8'% inches, 1014 
pages, illustrated and indexed. National Fire 
Protection Association, International, 60 
Batterymarch St., Boston 10, Mass. 

The National Fire Codes are compilations 
of standards developed by the National] Fire 
Protection Association devoted to the reduc- 
tion of loss of life and property by fires. 
Each standard deals with a single feature 
or a group of related features of the over-all 
fire protection problem. This volume pre- 
sents a compilation of NFPA standards per- 
taining to fire extinguishing equipment. 
Other volumes cover flammable liquids and 
gases; combustible solids, dusts, chemicals 
and explosives; building construction and 
equipment; electrical; transportation and 
miscellaneous. 


1957 


hae 
oe wr \ oo — ee = Et 
jaa r a % = : 

i j LEY . = 2 ae 
ele! aa es a7 
ae NEW BOOKS > Hj 4 = 
eae . : /_—— .e 
Skee Dew. SS - 
ae aK # 
ty . 
eo 
Pie sarcasm Gia ieee ar SL csalhan ene ipceeaccnsias Dacia eee 3 
ek sie hy ona site aay 
2 7 <a ‘ r —— aie we 
ies a: f ’ Pak 
g ss if -o- toga Meas ob. = a" * A ji 
=. dN ay 
ea. Jaded Pee 4 
es ues oS eee PO 6 Re ae 
Ee eo <s) _ * P| 
cee ot 7 00 i. i 
ay, LS JSR oe. B - 
peo: Pa | i 7 E} » an Nabe 
; Ee ; —— a So oa pon 
‘ a %e. - * im di tt * b oe » ia °: Bie 
ato ots *. 7 se — EO ora pone 
ae ® a. Ja) Ne € ae 
a ol A 
i fae % + Mim, b - ~ "4 
ee Fo — 7 a ee ie a) Gee ey 2a 
Rep ks dey Pate oi om ia es A i 
cee” : _. eons = merc ne : ie 
Sey ee a Sa es a 7 oe sa 
eae Ss’. = oe al see \WS ae 
ae a aes rue 2 %, | 
Bey i a Je . —_— : oe wap. ee 7 ay 
lie Posi Gre en ah he oe < at : 
pe seta F SO USIRSE SS, 0 Neale - a : Para, 

i, OE + F ; x ee ° Rigndimiee Wd y * “J # 
eg hte Sb ee Ree — ome sens eh : : Bee 
aes = ” = = é fea § ee 

oS Pe a <i 4 
uae a 
ae 4 
ee. CO = BE 
ee GIS 7h, =o 
ane CP Se lai oz 

oe TERRES Bat the Bre 
he Bl NT \P<7/ROAD Bes 
Le B ~ xO” SHOW inves 
sig ae <r) ae 
ee Scheu iia ements ae 
(OAT cay SS Poke 
Be ete sa, siting a a 
oO Tae ot a Bs By “oe 
ane i" A pas 
aed _ © ¥ Bete 
ae ate s ca . ae 
a age aa ah eis eae Te 7 # 
a a ee 
BNE aes eee 
a3 4 eee a o 


Epis, 


MANUFACTURERS’ 
LITERATURE © 


Trenching Machines 


Parsons Company—Photographs and draw- 
ings are included in the 16-page catalog to 
describe principal construction and appli- 
cation features of the Model 155 trenchliner 
for general utility and municipal drainage, 
pipeline and construction work. 

(For more facts circle No. 51 on reply card) 


Traxcavators 


Caterpillar Tractor Co.—An 8-page book- 
let entitled “New Traxcavators for New 
Profits,” discusses such performance factors 
as stability, bucket capacity, power, and 
speed in relation to their effect on profit. 
Illustrations show the models at work on 
various applications, and production figures 
on specific contractors’ jobs are included. 
Also pictured are some attachments that are 
available. 


(For more facts circle No. 52 on reply card) 


Hand Protector for Corn Pickers 

International Electric Fence Co., Inc. — A 
one-page folder which illustrates and ex- 
plains the use of an “iron hand” as protec- 
tion against corn picker accidents. 


(For more facts circle No. 53 on reply card) 


Flexible Couplings 


Morse Chain Co.—The Morflex principle, 
employing preloaded rubber biscuits as the 
flexible medium, is explained and illustrated 
in a 24-page catalog. Dimensions and spe- 
cifications are given on standard, double and 
radial-type couplings with data on coupling 
driveshafts. 

Torsional deflection charts and instruc- 
tions for use are included to explain the 
method of coupling selection in controlling 
the torsional vibration of a system. 


(For more facts circle No. 54 on reply card) 


Ball Bearings and Transmission Units 

Fafnir Bearing Co. — A 5-page brochure 
covers the contact-type plya-seal in the com- 
pany’s wide inner ring line of ball bearings. 
Included are charts on bearing dimensions 
and load ratings; also a combined load 
formula. 

The brochure also illustrates power trans- 
mission units which incorporate plya-seal 
type wide inner ring ball bearings. 

(For more facts circle No. 55 on reply card) 


- Speed Nut Fasteners 


Tinnerman Products, Inc. — Bulletin No. 
306, a 46-page booklet covering the speed 
nut system of spring tension fastening. 

The first section of the booklet gives gen- 
eral information on the development of 
Speed Nut brand fasteners, basic specifica- 
tions and details on services behind the 
fasteners. The remaining pages present 
brief descriptions of the basic types of the 
company’s fasteners and how they are ap- 
plied. Typical applications are shown. 


(For more facts circle No. 55 on reply card) 


Motor Grader 


Caterpillar Tractor Co.—Bulletin DE 628, 
entitled Basic Blading is a guide to motor 
grader operation. The 31-page bulletin il- 
lustrates and explains different ways of 
operating the machine for basic motor 
grader jobs. Two distinct phases to learn- 
ing the machine—a knowledge of blade po- 
sitions and how to obtain them quickly, and 
handling and maneuvering the machine in 
the most efficient manner — are covered in 
this bulletin. 


(For more facts circle No. 57 on reply card) 
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Farm Service and Repair Center 

Stran-Steel Corp.—This 19-page bulletin 
covers the uses of the farm service and 
repair center; types of work performed in 
the center; benefits from the center; build- 
ing requirements, and the location and lay- 
out. It also includes a section on wiring, 
hand tools, heavy tools and equipment, elec- 
trical tools and equipment, shop operation, 
and shop safety. 


(For more facts circle No. 58 on reply card) 


Power Transmission Machinery 


Dodge Manufacturing Corp.—D56, a 328- 
page engineering catalog, covers data and 
illustrations on power transmission ma- 
chinery. General information is given on 
V-belt drives, flexlink drives, V-flat drives 
and variable drives, plus charts and price 
lists. Descriptions, specifications and appli- 


4-cycle Single Cyl. 
2.3 to 6.8 hp. 


Your customers get all the t we 
"és ‘Ea Py 
they pay for... All the time when you specify 


wi S¢ CONSIN Heavy-Duty 
—fAu-Cold ENGINES ae 


s 


4 2-cylinder 
7 to 15 hp 


V-type 4-cylinder > 
15 to 36 hp. 
® Your customers 
don’t pay for “part-time 
power” when your equipment 


is ““Wisconsin-powered”. Thes? heavy-duty, industrial- 
type, air-cooled engines are built with the ruggedness 
and basic High Torque design that deliver Load- 
Lugging horsepower day-after-day, month-after-month. 
Downtime and repairs are held to an absolute mini- 
mum because these engines have the endurance and 
stamina to operate under difficult conditions with only 
routine maintenance and attention. 


cations are included for base plates, bear- 
ings, chains, clutches, collars, couplings, 
keyseats, pulleys, shafting, speed reducers, 
sprockets, take-ups, taper-lock bushings, and 
types of V-belt drives. Many helpful tables 
pertaining to power transmission machinery 
are included. 


(For more facts circle No. 59 on reply card) 


Coupling Selection Chart 


Morse Chain Co.—The 22x 17-in cou- 
pling selection chart may be hung on the 
wall, inserted under a glass desk top or 
folded for filing. This chart has been made 
to reduce the time necessary to select a flex- 
ible coupling by condensing the critical 
specifications of the company’s three dis- 
tinct types of couplings, roller chain, mor- 
flex and silent chain. 


(For more facts circle No. 60 on reply card) 


Single cylinder 
6 to 9 hp. 


Extra-capacity AIR-COOLING means fewer restrictions on engine location — operating 
equally well at extreme sub-zero or at temperatures up to 140° F. They start easily 
in any weather, thanks to the high-tension, impulse-coupled OUTSIDE magneto. Pump- 
circulated lubrication in all models for long-life, low-maintenance service. And 


heavy-duty components throughout mean dependable operation—even in rough going. 
Just as important, there’s a Wisconsin Engine to fit both the machine and the job. 


You have your choice of 3 to 36 hp, units in 4-cycle single-, 2-cylinder, and V-type 
4-cylinder models. Backed by over 2000 Authorized Service Stations in the U. S. 


and Canada and in 82 foreign countries. 


Standardize on Wisconsin Engines and your customers take dividends 


in economical, dependable power. 


@ Tell us about your power problem 
and get a prompt quotation on the units 
best suited to your equipment. Write for 
**Spec’’ Bulletin $-195 and Distributor 
map bulletin $-198. 


sme. a — one rie nisi ds th as al 


WISCONSIN MOTOR 
CORPORATION 


World's Largest Builders of 
Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 


q 
| 


* 3 a : id 7 
A 7-6002-14-1A2 
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ls 
— APPLICANTS 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Axthelm, Deon D.—District extension irri- 
gationist, University of Nebraska, Lincoln, 
Nebr. 


Boetto, Charles—Design engineer, Interna- 
tional Harvester Co. (Mail) RR5, Can- 
ton, Ill. 


Carlson, Elvin L. — Product test engineer, 
International Harvester Co., Hinsdale, Ill. 
(Mail) 608 W. 55th St. 


Casselman, Theron W. — Chief inspector, 
Dept. of Agriculture and Immigration, 
Anhydrous Ammonia Commission, Baton 
Rouge, La. (Mail) PO Box 4261, Capitol 
Sta. 


Deshmukh, Anandrao, P. — Student in agri- 
cultural engineering, Michigan State Uni- 
versity, East Lansing, Mich. 


Dowling, Russell A. — Owner and operator, 
Dowling Trenching Contractor, RR 2, 
Mason, Mich. 


Erickson, James C.—Engineer, John Deere 
Plow Works, Moline, Ill. (Mail) 2376 
30th St. 


Farmer, Phillip A. — Sales development, 
Oliver Chemical Co., Ltd. (Mail) Kale- 
den, B. C., Canada 


French, John L. — Senior engineer, John 
‘ Deere Spreader Works, East Moline, Ill. 


Gilbert, Leland G. — Design engineer 
trainee, John Deere Wagon Works, Mo- 
line, Ill. 


Goodwin, Howard I. — Design engineer, 
Rilco Laminated Products, Inc. (Mail) 
1234 Eleanor Ave., St. Paul 16, Minn. 


Gray, Samuel S.—Farm structures engineer, 
MacMillan & Bloedel, Ltd. (Mail) Box 
146 Sutherland, Saskatchewan, Canada 


Heckman, Ralph C.—Engineer-in-training, 
Soil Conservation Service, USDA (Mail) 
219 Crane St., Edwardsville, Ill. 


Heindenreich, G. M.—Design engineer, In- 
ternational Harvester Co. (Mail) 235 East 
Spruce St., Canton, Il. 


“CLOSED DIE FORGED 


a 


ce 


52 


For more facts circle No. 3 on reply card 


Holmes, David J.—Test officer, product en- 
gineering division, H. V. McKay, Massey- 
Harris, Sunshine, Melbourne, Australia 

House, Charles L.—Farm manager, Ferry- 
Morse Seed Co., Detroit, Mich. (Mail) 
RR 2, Fowlerville, Mich. 


Humphrey, James H.—Partner, Humphrey 
Bros. Farms, Shannon, N. C. 


Jones, Freeland — Owner and manager, 
Graystone Farm and Trailer Park, MRB 
132, Bangor, Me. 


Kent, Thomas E., IV — Greenfields Dairy 
Farm, Shanghai, Virginia 

Kowitz, Arthur W.—Engineer, Soil Conser- 
vation Service, USDA (Mail) 3718 
Odana Rd., Madison, Wis. 


Lance, Orville P. — Product designer, John 
Deere Spreader Works, 1209 13th Ave., 
East Moline, IIl. 


Loss, James P. — Editor of farm equipment 
literature, International Harvester Co. 
(Mail) 1404 Kenilworth Ave., Berwyn, 
Ill. 


Lyon, George W. — Staff representative of 
sales, Goodyear Aircraft Corp., 1210 
Massillow Rd., Akron, Ohio 


McNamee, Michael A.—Extension agricul- 
tural engineer, University of Wyoming, 
Laramie, Wyo. 


Magalsky, Keith A.—Experimental engineer, 
John Deere Dubuque Tractor Works, 
Dubuque, Iowa (Mail) 780 Alpine St. 


Marriott, George E. — Sales manager, John 
Deere Plow Works, Moline, Ill. 


Milkie, Robert C. — Graduate student in 
agricultural engineering, Michigan State 
University, East Lansing, Mich. 

Mitchell, Alexander—Engineer aide, Loui- 
siana department of public works, Baton 
Rouge (Mail) 4542 Hollywood St. 


Mixon, Tommy L.—Field engineer, Gardner- 
Denver Co., PO Box 176, Houston, Texas 


Nicholas, Richard C.—Instructor in agricul- 
tural engineering, Michigan State Uni- 
versity East Lansing, Mich. 


Nichols, Robert L._Managing editor, Farm 
and Ranch Magazine, 318 Murfreesboro 
Rd., Nashville, Tenn. 


Northcote, John A. — Chief product engi- 
neer, John Deere Welland Works, Wel- 
land, Ontario, Canada 


Philpott, John A. — Sales engineer, Hyatt 
Bearings, Div. General Motors Corp., 
332 S. Michigan Blvd., Chicago, IIl. 


Popelier, Maurice A. — Senior drafstman, 
John Deere Spreader Works (Mail) 3127 
13th St., East Moline, III. 
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Popplewell, Harris—Sales manager, Indus- 
trial division of American Biltrite Rubber 
Co. (Canada), Ltd., 2149 Yonge, St., 
Toronto 7, Ontario 


Schloskey, Warren C.—Engineering repre- 
sentative, Rollway Bearing Co., Inc., Chi- 
cago, Ill. (Mail) 8243 Tripp Ave., Sko- 

ie, Ill. 


Smelcer, Glen E. — Design engineer, East 
Moline Works of International Harvester 
Co., 1100 Block Third St., E. Moline, Ill. 


Speicher, Robert S. — Development repre- 
sentative, United States Steel Corp., 525 
William Penn Place, Pittsburgh 30, Pa. 


Spieler, George W.—Chief engineer, Finco, 
Inc., 401 Hankes Ave., Aurora, Ill. 


Stader, William M.—Agricultural engineer, 
Opekasit, Inc., London, Ohio (Mail) 
155 Washington Ave. 


Stafford, Warren C.—President, Poplarville 
Implement Co., Poplarville, Mass. 


Stralow, Charles K.—Design and test engi- 
neer John Deere Planter Works, 501 
3rd Ave., Moline, III. 


Tone, Melvin N.—Engineer, John Deere Du- 
buque Tractor Works, Dubuque, Iowa 
(Mail) 409 Clarke Dr. 


Wilcutt, Kyle E. — Rural service engineer, 
Alabama Power Co. (Mail) 121 Virginia 
Dr., Hueytown, Ala. 


Wilson, John R.—Prairie provinces represen- 
tative, Plywood Manufacturers Associa- 
tion of British Columbia, 1410 4th St. 
W., Calgary, Alberta, Canada 


Transfer of Membership Grade 


Brown, Donald P. — Assistant professor in 
agricultural gineering, Michigan State 
University, East Lansing, Mich. (Asso- 
ciate Member to Member) 


Lippke, Donald E. — Engineer, Deere and 
Co., Moline, Ill. (Mail) 2410 52nd St. 
(Associate Member to Member) 


Mackson, Chester J.—Assistant professor in 
agricultural engineering, Michigan State 
University, East Lansing, Mich. (Asso- 
ciate Member to Member) 


Rhoads, Robert B. — Associate professor in 
agricultural engineering, University of 
Maine, Orono, Maine. (Associate Mem- 
ber to Member) 


Shriver, G. Harvey—Development engineer, 
product development department, Deere 
and Co., Moline, Ill. (Associate Member 
to Member) 


Thomas, Kenneth R. — Product engineer, 
Deere and Co.—Molime, Ill. (Mail) 301 
3rd Ave. (Associate Member to Member) 
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If you are not a member of the 
American Society of Agricul- 
tural Engineers and want (1) 
to subscribe* to AGRICULTURAL 
ENGINEERING or (2) to receive 
information about ASAE mem- 
bership—or if you are a mem- 
ber of ASAE and want to 
propose the names of one or 
more prospective members — 
then simply fill out and mail 
the card at the right. 


(*Nore: A subscription to AGricuL- 


TURAL ENGINEERING is included in the 
annual dues of each ASAE member.) 


LET US 
KNOW 
YOUR 
WANTS 


Do you want more data or 
other information on products 
or catalogs advertised or 
otherwise featured in this is- 
sue? Then fill out one of the 
two mailing cards at the right 
and drop it in the mail today. 


Our‘Reader Information Serv- 
ice” clerks will see that your 
wants are promptly trans- 
mitted to sources of materials 
requested. 


CHECK 


I want to receive AGRICULTURAL ENGINEERING regularly. Enter my subscription for 
one year ($5.00 in USA; $5.50 in Canada; $6.00 elsewhere). Payment is enclosed. 


I would like information about membership in the American Society of Agricultural 
Engineers, including an application form. (I understand that a subscription to AGRICUL- 
TURAL ENGINEERING and a copy of AGRICULTURAL ENGINEERS YEARBOOK are included 
in the annual dues of ASAE members.) 


[| I am an ASAE member and suggest that membership information, including applica- 
tion form, be sent to the name and address below. I can supply names of......more 
prospective members. My name is... 


a ; 


Position or title 


Address ((] Home or [) Business) 


a ESSA er nob oe SOS. Wane are Nene 


NN REEMA SAILS oe 


ete eee eee 


Use the card below for free data on xew products and the 
card above for subscribing to AGRICULYURAL ENGINEERING, 
or for requesting information about membership in the ASAE. 


Kindly have mailed to me, without obligation, more information 
about items in this issue indicated by the numbers circled below: 


JANUARY 
1957 


mer me ee Please print or type your name, etc., below Ob ne een er rnin 


Your name. 
Your position of title _$_$_$______-__. 


Mie of enpleret... 2 


Address of employer... 
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New Products, New Catalogs, and Advertisements in AGRICULTURAL ENGINEERING 
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BUSINESS REPLY CARD 
St. Joseph, Mich. 


First Class Permit No. 1 


American Society of Agricultural Engineers 
P.O. Box 229 
St. Joseph, Michigan 


Use the card below for free data on new products and the 
card above for subscribing to AGRICULTURAL ENGINEERING, 
or for requesting information about membership in the ASAE. 
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Reader Information Service 


Kindly have mailed to me, without obligation, more information JANUARY 
about items in this issue indicated by the numbers circled below: 1957 


Se ccetenmebncnerratenan at Please print or type your name, etc., below he mmc 
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New Products, New Catalogs, and Advertisements in AGRICULTURAL ENGINEERING 


@ONGUAWN— 


If you are not a member of the 
American Society of Agricul- 
tural Engineers and want (1) 
to subscribe* to AGRICULTURAL 
ENGINEERING or (2) to receive 
information about ASAE mem- 
bership—or if you are a mem- 
ber of ASAE and want to 
propose the names of one or 
more prospective members — 
then simply fili out and mail 
the card at the left. 


(*Nore: A subscription to AGRICUL- 
TURAL ENGINEERING is included in the 
annual dues of each ASAE member.) 


LET US 
KNOW 
YOUR 
WANTS 


Do you want more data or 
other information on products 
or catalogs advertised or 
otherwise featured in this is- 
sue? Then fill out one of the 
two mailing cards at the left 
and drop it in the mail today. 


Our‘Reader Information Serv- 
ice” clerks will see that your 
wants are promptly trans- 
mitted to sources of materials 
requested. 
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TRACTOR BOOK 


Development of the 
Agricultural Tractor 
in the United States, Part | 


fe ee gee ee eee 


Ps By R. B. Gray, U.S. Department of Agriculture 
‘4 $2.00 postpaid 


This book (1) assembles in chronological order 
the events and dates relating to the establishment, 
merger, discontinuation, or reorganization of steam 
traction engine and gas tractor manufacturing com- 
panies, and (2) supplies brief specifications of 
many of the tractors they produced. The first sec- 
tion of the book (Part I) briefly discusses me- 
chanical farm power, and the development of both 
wheel and track-type tractors up to 1919 inclusive. 
The book is profusely illustrated. Part II is in 
preparation by Mr. Gray, and will cover the period 
from 1920 to 1950 inclusive. 


Order copies of Part I from 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
P.O. Box, 229, St. Joseph, Michigan 


Who Should Join ASAE 


If any one of the following descriptions covers 
your present work: 


e Development, design, and application of 
farm tractors and implements and their 
components 


e Design and improvement of farm buildings 


e Engineered improvements for soil and wa- 
ter conservation and use 


e Creating applications for electricity in farm 
practice and living — 


then you can derive much benefit from member- 
ship in ASAE, and the Society cordially invites 
you to make application. For further informa- 
tion write 
AMERICAN SOCIETY OF 
AGRICULTURAL ENGINEERS 


St. Joseph, Michigan 
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with extra-strength features 
for hard-working engines 
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Oliver Super 55 with baler. One 
of three Oliver tractor models 
specifying Young radiators. 


Young drawn tank radiator built 
for Oliver tractor models. 


Young keeps tractor engines cool 


even under extreme operating conditions 


Proper engine temperatures maintained through the rigors of 
extreme operating conditions add to the “life expectancy” of farm 
tractors. Good reason why Oliver tractor models Super 55, Super 
66 and Super 77 depend on the built-in stamina of Young, the 
strongest radiator structure known! Keeping working engines cool 
has been the job of Young radiators for over three decades. High- 
strength Young-quality features include: Tanks, headers and core 
secured as one piece by full wrap-around type terne plate side 
members; double lockseam iube provides strong backbone for 
entire core; leakproof assembly with double-grip, 2-way header 
with lapped joint solder sweated to tanks. Young radiators are the 
result of research, engineering and manufacturing teamwork by 
heat transfer specialists. 


Young Radiators are used where the going is tough. 


Put Young (clon 


to work for you... 


Solving heat transfer problems is what we do 
best b>cause it is our very reason for being. You, = 
too, can harness the power of Young engineering —w,;,,5 > — 
talent. Write, wire or call without obligation. Dept. J-296 

for FREE Catalog 


RADIATOR COMPANY 


RACINE, WISCONSIN 


Cucdlide HEAT TRANSFER ENGINEERS FOR INDUSTRY 


Hect Transfer Products for Automotive, Heating, Cooling, Air Conditioning Products 
Aviation and Industrial Applications. for Home and Industry. 


Executive Office: Racine, Wisconsin, Plants af Racine, Wisconsin, Mattoon, Illinois. 


For more tacrs circite No. 23 on reply card 
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PERSONNEL SERVICE BULLETIN 


POSITIONS OPEN — JUNE 
633. JULY — O-183-634, 180-636, O-198-637, 
215-638, 216-639. AUGUST — O-234-641, 217- 
643, 239-644, 240-645, 244-647, 262-648. SEP- 
TEMBER — O-271-650, 305-651, 307-652, 292- 
653, 314-654. OCTOBER — O-330-655, 316-656. 
NOVEMBER-—-0-252-657, 363-658, 365-660, 365- 
661, 365-662, 382-663. DECEMBER—O-374-664, 
374-665, 384-666, 385-667, 388-668, 389-669, 394- 
670, 393-671, 396-672, 401-673, 402-674. 


O-181-632, 181- 


PosITIONS WANTED — JULY — W-190-23. 
AUGUST—W-283-26. SEPTEMBER—W-284-27, 
308-29, 359-30. OCTOBER—W-315-31, 323-33, 


328-34, 332-35. NOVEMBER—W-255-36, 379- 
37. DECEMBER — W-377-38, 390-39, 366-40, 
391-41. 


NEW POSITIONS OPEN 


AGRICULTURAL ENGINEER to head irri- 
gation and crop drying business of wholesale 
equipment distributor in central eastern area. 
Age 25-40. BS deg in agricultural engineering. 
Prefer married man with sales and organiza- 
tional ability, and private pilot’s license. Ex- 
cellent opportunity for well qualified man. 
Salary $6,000—$8,000. O-414-675 


AGRICULTURAL ENGINEERING research 
assistantship and two research fellowships. 
Assistantship on crop conditioning with special 
emphasis on hay drying. Fellowship in mechan- 
ization, with emphasis on machine require- 
ments of forage harvesting, now open. Fellow- 
ship on poultry housing open in June. Eastern 
land grant university. BS deg in agricultural 
engineering or equivalent. Interest and ability 
in research, together with desire to earn an MS 
degree. Thesis and required 24 semester hours 
course work can usually be completed in about 
2yr for research assistants; two to three se- 
mesters and one summer for research fellows. 
$4,026 per year plus tuition for assistantship. 
O-416-676 


i) i 


Here’s “Profit-Planning” 


in action! 


Ames “Profit-Planned” irrigation systems are 
engineered to give peak production at lowest 
annual cost. This individual planning by irri- 
gation specialists means that costs for Jabor, 
water and pumping stay low while harvests 
hit all-time highs! Write us, or ask your local 
Ames dealer about “profit-planning” for low- 
est annual cost...he offers a complete line 
of equipment for every irrigation method... 


Write for 
helpful 
free book: 
“Buying 
Profitable 
Sprinkler 
Irrigation 
for your 
Farm.” 


~~ 
— 


Since 1910 


sprinkler, furrow, flood. 
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“Profit-Planned” IRRIGATION SYSTEMS 


W.R.AMES CO. 


150 HOOPER STREET +» SAN FRANCISCO 7, CALIF. 
Denver - Indianapolis - Tampa - Sydney, Australia 


AGRICULTURAL ENGINEERS (5) to man 
new agricultural engineering department in a 
land grant university in the Midwest. Exten- 
sion work in farm structures, power and ma- 
chinery, and rural electrification. Research % 
time and teaching \4 time for two men, one 
each in farm structures and power and ma- 
chinery, in new program. Age 25-45. BSAE or 
higher for extension work. MSAE or higher 
for research teaching. Usual personal qualifica- 
tions for public service work. Excellent oppor- 
tunity with congenial staff in a new depart- 
ment. Salary open. O-453-677 


AGRICULTURAL ENGINEER for research 
and graduate study for MS deg in agricultural 
engineering, in soil and water field. Federal 
civil service position with assignment to Wind 
Erosion Research Laboratory at Kansas State 
College. Some travel in Kansas and adjoining 
states. BS deg in agricultural engineering or 
equivalent. Interest in soil and water field, 
in research, and in earning MS deg. Good un- 
derstanding of basic engineering principles, and 
mathematics. Excellent opportunity as research 


assistant to a GS-11 agricultural engineer. 
Maximum of 5 graduate credit hours per 
semester. By working during annual leave or 


extra hours, full salary basis could be main- 
tained, along with work for graduate credit. 
Graduate research problem directly related to 
work assignment. Salary $4345 to $5335, de- 
pending on qualifications. O-8-701 


NEW POSITIONS WANTED 

AGRICULTURAL ENGINEER for research, 
service, or writing in power and machinery 
tield with manufacturer or trade association in 
Midwest. Limited travel. Married. Age 30. 
No disability. Available on 2 to 3 weeks notice. 
BS deg in agricultural engineering, 1951, Kan- 
sas State College. Farm background. Tech- 
nical writing and service of farm equipment, 
2yr. Regional service supervisor for farm 
equipment manufacturer 2 yr. Commissioned 
service in infantry, 2 yr. Salary $6,000. 
W-405-42 


AGRICULTURAL ENGINEER for sales, 
service or management in soil and water field, 
with consultant, farming operation, or trade 


association, preferably 
Moderate travel. 
Lingle. Age 30. 
agricultural 


in Pacific Northwest. 
Available on 30 days notice. 
No disability. BS deg in 
engineering, 1950, Oregon State 
College. Farm background. Work with seed 
company, warehouse, and Soil Conservation 
Service since graduation. Registered profes- 
sional engineer. Also hold private pilot’s li- 
cense. War experience in Navy as electriczian’s 
mate. Salary open. W-413-43 


AGRICULTURAL ENGINEER for design, 
development, sales, testing, service, or research 
in power and machinery with farm equipment 
manufacturer or allied business. Any location 


in USA. Married. Age 31. No disability. 
‘vailable now. BS deg in agricultural engi- 
neering, Ohio State University. Development 


work on corn planter, one year. Design, devel- 
opment, and field testing of mowers, 5 yr. War 
enlisted service in Navy, 21 mo. Salary open. 
W-418-44. 


AGRICULTURAL ENGINEER for extension, 
research, sales, service or management in farm 
structures or soil and water field, with industry 
or public service, anywhere in the USA. Avail- 
able June 10, 1957. Married. Age 21. No dis- 
ability. BS deg in agricultural engineering, 
expected June 1957, University of Maine. Farm 
background. Salary open. W-419-45 


AGRICULTURAL ENGINEER for field test- 
ing or service in power and machinery with 
farm equipment manufacturer, preferably in 
Midwest. Will travel. Available now. Married. 
Age 30. No disability. BS deg in agricultural 
engineering, Iowa State College. Farm back- 
ground. Engineering trainee on design, draft- 
ing, field test, and experimental shop liaison, 
16 mo. Product development engineer with 
large farm equipment manufacturer, over 4 yr. 
War enlisted service in Infantry. Salary open. 
W-422-46 


AGRICULTURAL ENGINEER for develop- 
ment, teaching, or research in rural electric or 
product processing field, with college, experi- 
ment station, or distributor, preferably in Mid- 
west. BS and MS deg, South Dakota State 
College. Married. Age 30 No disability. 
Experience with farm and industrial equipment 
company, 3 yr; research and teaching at lana 
grant college, 2% yr. Active service in Navy, 
2 yr. Available on reasonable notice. Salary 
open. W-420-48 


ASAE Membership Certificate 


Ne 


astinetiee’ 


scat Sit af Agticultuy 


we of the 
Ldmeriwcan Sa cicly ff: lyri AMO ONGUWNEEDS 
an erganiaton fr rened te promote the Art and Sevnece of 


tngenecring a apipilied te Agriculture and that ti 
memberships en the 


UE, 
Brasmarcd 190T _— Ul], 
"tps 


This is to certify that 


Secrvely dates from 


—<- _— ou J 


The official ASAE Membership Certificate, available to ASAE 
members only, measures 10% by 14 inches. It is engraved on 
heavy parchment paper and is suitable for framing. The 
member's name, grade of membership, and month and year 
of admission to the Society are engrossed by hand. The 
certificate is signed by the President and Secretary and bears 


the official (gold) seal of the Society. The price of the 


For more facts circle No. 2 on reply card 
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certificate, including engrossing, is $3.00. Order direct from 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
P.O. Box 229, St. Joseph, Michigan 
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Saji erstellen, ee ee eee 


W. F. MUNFORD 


“A Dynamic 
Potential . . .” 


... is created daily by millions of Americans in their 
purchases of U.S. Savings Bonds through the Payroll 
Savings Plan. Better than three out of four of United 
States Steel’s American Steel and Wire Division 
employees are taking advantage of this easy automatic 
plan of saving. 


“We in management feel that every employee, whether 
newly hired or already on the payroll, must be advised 
constantly as to the values of this Savings Bond Pro- 


Portrait by Fabian Bachrach 


gram. A program designed to maintain high employee 
participation is an integral part of our everyday opera- 


tions. W. FE MUNFORD, President 


American Steel and Wire Division 
United States Steel Corporation 


Does your company present the advantages of The 
Payroll Savings Plan (and a Payroll Savings Applica- 
tion Blank) to every new employee? Are 75% of your 
employees enrolled in your Payroll Savings Plan? 


Write to Savings Bond Division, U.S. Treasury Depart- 
ment, Washington 25, D. C. Your State Sales Director 
will be glad to help you take your place with American 
Steel and Wire and the more than 40,000 other com- 
panies that have successful Payroll Savings Plans. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 


Agricultural Engineering 
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Bearings Co. of America Div., Fed- 
eral-Mogul-Bower Bearings, Inc. 41 


Blood Brothers Machine Div., 


Rockwell Spring & Axle Co. 1 
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Clark Equipment Co. dS 
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Deere & Company 6,7 
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Mogul-Bower Bearings, Inc. 9 
Hyatt Bearings Div., 
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Ingersoll Products Div., 

Borg-Warner Corp. _ 16 
International Harvester Co... «43 
Link-Belt Company 13, 45 
Neapco Products, Inc... = sid‘ 
New Departure, Division of 

General Motors 3rd cover 


AND SAMPLES 


_DAIDO CORPORATION. 


fies: Qiaaes taal 


NEW YORK OFFICE 
220 Church Street 
New York 13, N. Y. 


precision-manufactured to American Standard Specifica- 
tions by Japan’s largest and oldest chain manufacturer 


COST LESS FOR 
GUARANTEED 


TOP PERFORMANCE 


Price is not the measure of quality with DAIDO. This 
complete line of all types of steel roller chain for 
light and heavy power transmission is made from 
carefully selected steél by the most modern methods 
to insure supreme quality and endurance. Large 
American users find that DAIDO quality is compar- 
able to the best chain made anywhere in the world. 


WRITE FOR COMPLETE CATALOG, SPECIFICATIONS 


CHICAGO OFFICE 
327 South LaSalle Street 
Chicago 4, Hil. 


Oe RN ne 
Pittsburgh Forgings Co. = 52 
Raybestos-Manhattan, Inc. 

Manhattan Rubber Div. ss 88 
Rockford Clutch Div., 

Borg-Warner Corp... -----------s« 550 
Timken Roller Bearing Co. 4th cover 
The Torringion Co, 
Whiney Chain Co... 
Willys Motor, Inc. —____ 10, 11 
Wisconsin Motor Corp. «51 


Young Radiator Co. 55 


ADVERTISING REPRESENTATIVES 
Chicago 2: 
DwiGut Ear_y & SONs 
100 North LaSalle St. 
Tel. CEntral 6-2184 
New York 17: 
BILLINGSLEA & FICKE 
420 Lexington Ave. 
Tel. LExington 2-3667 
Los Angeles 5: 
Justin HANNON 
635 So. Kenmore Ave. 
Tel. DUnkirk 5-3993 
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Professional Directory 


RATES: 80 cents per line per issue; 40 cents 
per line to ASAE members. Minimum charge, 
five-line basis. Uniform style setup. Copy must 
be received by first of month of publication. 
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J. F. SCHAFFHAUSEN 
Agricultural & Sales Engineering 
Research Farms: United States - Canada 


Market Development, Sales Training, 
Design, Public Relations, Editorial Services 
IRVINGTON-ON-HUDSON, NEW YORK 


Agricultural Engineers Yearbook 


Supply of the 1956 edition of AGRICULTURAL 
ENGINEERS YEARBOOK has been exhausted. 
Copies of the 1955 edition are still available at 
$3.00 per copy postpaid. 
Send order with remittance to 
American Society of Agricultural Engineers 
St. Joseph, Michigan 


Report on Evaporation 
and Evapo-transpiration 


Research in the United States and Other 

Countries . . . . . By John R. Davis 
The 87-page report contains information on 
individual evaporation and evapo-transpira- 
tion research projects including number and 
title of project, cooperating departments and 
agencies, project personnel, project descrip- 
tion, status of project, results and publica- 
tions. Data was obtained from nearly every 
state and federal agency in the United States 
and some foreign countries. 
$1.00 per copy postpaid. 
Send order with remittance to 

American Society of Agricultural Engineres 

St. Joseph, Michigan 


FOR SALE 


35 volumes of 


AGRICULTURAL ENGINEERING 
January, 1921, to December, 1955 


Unbound, complete with indexes, 


except issue of December, 1921 


In excellent condition 


Address: Box FD, AGRICULTURAL ENGINEERING, 
P.O. Box 229, St. Joseph, Michigan 
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2. 


3. 


4. 


SAVINGS FOR THE FARMER! 
1. 


NEW 


about 


> ger 


NEW DEPARTU neff} BEARINGS 


NINE REASONS WHY DISC PLOW 


BALL BEARINGS MEAN SAVINGS 


SAVINGS FOR THE MANUFACTURER! 


New Departure disc plow ball bearings re- 
quire no adjustment for wear or preloading 
—eliminate threaded spindles, nuts, and 
washers. 


Bearing seats can be bored in a single 
chucking. Machining is simplified; bearings 
accurately aligned. 

Smooth-finished surface of extended bearing 
inner ring provides perfect contact surface 
for triple-lip seal. No special grinding needed. 
Assembly is simple, foolproof, lower cost. 


New Departure disc plow ball bearings 
are sealed and prelubricated . . . require 


no time for service or for relubrication. 


There’s no down time because of loss of 
adjustment. 


All discs mounted with ball bearings remain 
fully adjusted . . . no unplowed strips be- 
tween furrows. 


Because there is no need to expose bearings 
for adjustment, there’s no danger of bear- 
ing contamination. 


Discs mounted on ball bearings turn more 
freely, balance disc wear better . . . give 
longer disc life. 


Write New Departure today for bearing 
mounting information for the farm equipment 
you are most interested in. 


SEE "WIDE WIDE WORLD" SUNDAYS—NBC-TV 


DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL, CONN. 


BAilL BEARINGS MAKE GOOD PRODUCTS BETTER 


For more facts circle No. 6 on reply card 
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How Case engineers save money, space, weight, by adapting 


EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, Too! 
= irene ate teed stn nae Stn nae tac se ier rte eee ens cee tht Maton nineteenth tine Seite halides itches akin 


wagon wheel to new, capacity-packed Timken’ bearing 


O reduce cost, save weight and space in 

a wagon wheel, J. I. Case Company 
engineers adapted the wheel design to the 
new, capacity-packed Timken® tapered roller 
bearing. The new bearing replaced a larger, 
higher cost bearing previously used. 


In addition to lower initial cost, other 
savings resulted. Because the new bearings 
are smaller and weigh less, they permit more 
compact design of the wheel hub, save on 
related parts, too. Because they're uniformly 
precise, the new Timken bearings give a new 
high in quality. And never before has so 
much bearing capacity been packed into so 
little space. They wear longer, cut mainte- 
nance, assure dependable performance even 
when wagon wheels work on roughest, 
bumpiest terrain. 


These new bearings are available in bore 
sizes of ¥%” ,?77%42”, 1Y%4” and 14%”. They make it 
possible for engineers to gain the advantages 
of tapered roller bearings in many new appli- 
cations,and at minimum cost. Many engineers 
have already adapted current and projected 
designs to use them. Over 11,000,000 of the 
new bearings have already proved them- 
selves in automobile front wheels and other 
applications. 


If you are looking for ways to save money, 
space and weight on bearing applications, it 
will pay you to get the full story on the new 
Timken bearings. For information and help 
on designing them into your product, please 
write: The Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St. Thomas, 
Ontario. Cable address: ““TIMROSCO”. 


ls eee ts eee a 
a nepraR = &, Chto Oe 


NOT JUST A BALL (_) NOT JUST A ROLLER (1) THE TIMKEN TAPERED ROLLER © 
T wb 

BEARING TAKES RADIAL (|) AND THRUST --(1)~-LOADS OR ANY COMBINATION ~() 2 
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